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ABSTRACT 



The study describes a curriculum developed to train 
teachers to teach data processing at the high school, 
technical/vocational institute, or community college level, and to 
develop courses for undergraduate and graduate students in the fields 
of business administration, education, psychology, sociology, and 
science. A 20-page introduction deals vith the setting, limitations, 
and organization of the study. A review of the related literature 
surveys general studies of data processing curricula and specific 
descriptions of related four-year degree programs in North Carolina. 
The curriculum description presents and discusses eight courses: 
principles of automatic data processing; FORTRAN programing; 
electronic data processing 1 and 2; COBOL programing; systems design 
and analysis; application of digital computers as an instrument for 
research; and automatic data processing for teacher?. Two appendixes 
comprising 50 pages include data processing courses and catalog 
descriptions from sample four-year institutions, and detailed course 
outlines covering objectives, catalog descriptions, level, 
prerequisites, credit and content for the eight courses. (JR) 
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ABSTRACT 



Title: A CURRICULUM STUDY IN DATA PROCESSING 

Author: Emily D. Gloster, Director, Computer -Based School 
Support Services Division, College of Continuing 
Education, Appalachian State University. Boone. 
North Carolina 



It was the purpose of this study to develop a 
curriculum to train teach^irs to teach the various facets 
of data processing on tha high school, vocational -technical 
institute, or coiaaunity college level and to develop 
courses which meet the- needs of undergraduate and graduate 
students m the fields of business administration, educa- 
tion, psychology, sociology, and the sciences at Appalachian 
State University. 

The curriculum was developed based upon a review 
of the related literature and a survey of other four-year 
degree programs in the state. The objectives and needs 
of tne university as set forth by the Dean of the College 
of Business, the Department Chairman, and an ad hoc com- 
puter science comittee were other bases for this study. 

Based on the findings, a curriculum was devised 
comprised of eight courses in the field of data processing: 

Course I - Principles of Automatic Data Processing - 
history, theory, principles, technical aspects 
of automatic data processing, and acquisition of 
skill m wiring basic unit record machines; in- 
troduction to electronic data processing, 
systems analysis, and flow charts. 

Course II - FORTRAN Programming - coding, compiling, 
testing, and debugging simple FORTRAN IV prob- 
lems to be run on the University Computer 
Center's equipment. 

Course III - Electronic Data Processing I - intro- 
duction to major concepts and characteristics 
of data processing. 



Course IV - Electronic Data Processing II - intro- 
duction to basic assembler language covering 
instructions and capabilities of the language 
in detail. 

Course V - COBOL Programming - develop ability to 
solve business related problems with the use of 
digital computer techniques. 

Course VI - Systems Design - development of systems 
solutions that include documentation of input, 
output, data flow, and general description of 
runs and logic. 

Course VII - Application of Digital Computers as an 
Instrument for Research - formulation of numeri- 
cal problems in FORTRAN IV language for solution 
on digital computers related to business, science, 
education, and the behavioral sciences. 

Course VIII - Automatic Data Processing for Business 
Teachers - emphasizes teaching problems and pro- 
cedures related to wiring and operation of unit 
record equipment (card design, key punching, 
sorting, collating, and preparation of reports). 

The data processing curriculum presented in this 
study includes two courses on the undergraduate level five 
on the five year (graduate) level, and one on the six'year 
(post-graduate) level. The curriculum as stated does not 
lead to a major in computer science as one has not been 
approved for the institution at this time; however, the 
course of study would serve as a base on which to develop 
a more comprehensive curriculum in the future. 
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CHAPTER I 



INTRODUCTION 

I . BACKGROUND 

Much material has been written in the past two 
decades about data processing, "magic brains," and a 
second Industrial Revolution. Many people fear automation 
because of its impact on the business environment and the 
mysterious terminology used by data processing personnel. 
However, "in its simplest definition, data processing is 
nothing but the handling of information. Automation is 
simply the use of mechanical devices to acomplish a job 
(Wood and Espegren, 1964, p. 15)." 

Data processing has been going on ever since "the 
first caveman learned to count on his stubby fingers (Wood 
and Espegren, 1964, p. 15)." 

Merchants on the Nile River dictated business 
transactions to their scribes who wrote the information 
on clay tablets with sharpened sticks. The invention of 
paper by the Egyptians accelerated the evolution of data 
processing; and in Italy 400 years ago, the double-entry 
system of bookkeeping was created which gave rise to 
modern-day accounting systems. 

It was not until the 1940's, however, that "automa- 
tion" in its true sense emerged. The Mark I, designed by 
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Professor Howard Aiken of Harvard University and built 
with the assistance of the International Business Machines 
Corporation in 1944, was the first successful working 
modern-day computer. The ENIAC was built and completed 
at the University of Pennsylvania in 1946. These early 
vacuum-tube computers were primarily designed and built 
by mathematicians and statisticians for their use in 
solving complicated mathematical formulas and equations. 

The use of the computer has spread today into 
practically all phases of man's work. For example, in 
the area of business, the computer is used for inventory 
control, personnel records, and as an aid in management 
decisions to mention only a few. In medicine, the computer 
is being used to aid the dianostician, to monitor the 
vital signs of patients, and to assist in further medical 
research. In education, the computer is being used for 
pupil population projections, school scheduling, pupil per- 
sonnel records, and in administrative decision making. The 
computer is also being used as a research tool in the areas 
of agriculture, psychology, sociology, and economics. 

II. STATEMENT OF THE PROBLEM 

The wide spread use of the computer has placed a 
responsibility on education to supply teachers, instructors, 
and professors who can teach and train students in the area 



ERIC 



of data processing and to develop courses which will meet 
the students^ needs and objectives. 

It tvas the purpose o£ this study to: 

1. develop a curriculum to train teachers to teach 
the various facets of data processing on the high school, 
vocational -technical institute, or community college level. 

2. develop courses which meet the needs o£ under- 
graduate and graduate students in the fields of business 
administration, education, psychology, sociology, and 

the sciences, at Appalachian State University, Boone, 
North Carolina* 

III. IMPORTANCE OF THE STUDY 

General 

With the inevitable impact of data processing on 
office occupations alone, there is no question that educa- 
tional institutions must realize their responsibility and 
challenge to prepare young people to compete for jobs. 

Dr. F. Kendrick Bangs found in a national survey 
conducted in 1968 that about 19 per cent of the high 
schools were offering work in data processing or were 
planning to offer it. He found that schools are not 
meeting the needs in training personnel for job opportun- 
ities in data processing and that much more effort is 
needed to inaugurate curriculums in data processing and 



to update the programs currently i„ existence (Bangs 
and Hillestad, 1968). 

"Part of this confusion is caused by the fact 
that data processing is far ™ore than -just another 
course, to be squeezed into an already crowded curriculum 
(Bangs and Hillestad. 19.8, pp. u. 20)." High 
are perplexed with a dual responsibility: to the college- 
bound student who .ust ™eet academic requirements, and 
to the vocationally oriented student who nust be pre- 
pared to compete in the new technological business 
environment. 

. Today, organizations are confronted with Iceen 
competition in the recruitment and retention of elec- 
tronic data processing personnel. Dick H. Brandon 
(1966), of Brandon Applied Systems, Incorporated, stated 
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that 



procwkn^^ f^MH te:ectronic data 

is a sho??lge |"„;alff?rd"^' ^""^ 
data proceslLg iSuatfnSr"^'/? 
fmployers want'tSselL" wani not tSf 
xs a^real scramble for av^r^bM^ale^nl" 

Brandon C1966) contended that by 1970 both the quantity 
Of operational electronic computers and the related 
data processing personnel requirements would increase 
by nearly 100 per cent. 

Fred R. Raach (1966), Vice President and 
General Manager of the Data Processing Division of the 
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UNIVAC Division of Sperry Rand Corporation, related 
different employment needs when he state that the 

... requirements for manpower in 1970 
tllil'l^"^^^^^ ^° ^^^^^ ti'nes the 1?0,000 
Tn^l^^ programmers, and operating per- 
sonnel m data processing today. . 

ttmj f^^'i^S manpower through 
technological changes eliminating some 
routine programming, the shortage in needs 

expected to be acute 
over the next few years (p. 24). 

Addressing the American Management Association, 
David B. Hertz (1966), a director of the McKinsey and ' 
Company management consultant firm, predicted that the 
1970 deficit of computer personnel probably would 
reach the "famine" stage. As a result, . . the 
competition for talentedpeople is going to be fierce 
(p. 6) . . 

Background of Appalachian state University 

The first men who came to the mountain frontier 
of Northwestern North Carolina found the going rough. 
A diary kept during the first known expedition into 
the area stated: 'Tart of the way we had to crawl 
on hands and feet; sometimes we had to take the baggage 
and saddles off the horses and drag them up the mountain, 
for the horses were in danger of falling backwards-as 
we had once an experience and sometimes we had to pull 
the horses up while they trembled and quivered like 
leaves . " 
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When the first explorers reached the summit of 
the Blue Ridge Mountains, where a twig placed in a certain 
bubbling, cold, clear stream would drift either toward 
the Atlantic or the Mississippi, the explorers stood and 
marveled at the "hundreds of mountain peaks all around," 
which presented a "spectacle like ocean waves in a storm." 

The area was first settled by English-speaking 
hunters. The first dwelling in Boone was a hunting cabin 
of a man named Benjamin Howard, That goes back to 
1769. The cabin stood on what is now Appalachian State 
University. Daniel Boone used the cabin as a base for 
some eight years before h's finally crossed the "great 
Appalachian barrier" and pushed on westward in Tennessee 
and Kentucky. 

Benjamin Howard sided with the British during the 
Revolution, and he hid during the Revolutionary times 
from the patriots on a high knob above what was to become 
Boone (the knob became Howard's Knob). Howard later made 
peace with the patriots. The settlers who came after the 
Revolution were English, Scotch-Irish, and German. As 
the frontier moved forever westward, many crossed over 
the mountains. 

Some stayed. They kept the proud, resourceful, 
rugged ways needed to survive in the beautiful, yet 
often hostile environment. The area was known as 
"the Lost Provinces," and for good reason. None but 
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the very determined could make it up where the high 

meadows lay against the sky. The railroad came in 

1899 and truly good roads were not built until the 194'^'s 

For a long time in the a^ . : nal education was 
carried out, weather permitting, after the fall crops 
were in until it was time to plow. Education was, at 
best, minimal. In 1899, a two-story frame structure 
was built in Boone, a town of 200 persons. The people of 
the local community contributed labor, materials and 
$1,100 to start a schools-known as Watauga Academy. 
It offered instruction in grades one through 11 and in 
teacher training. Three courses were offered: Common 
School, Academic, and Two Years* Collegiate. 

An institute always was held during the summer fo 
teachers. Pupils received instruction on how to teach, 
thus making their work more enjoyable to them and more 
beneficial to the students, and they would be taught 
and coached in the very subjects upon which they would 
have to take an examination to renew their certificates 
or to raise them to the highest grade- -The First Grade 
Certificate. . 

Watauga Academy grew steadily. In the winter of 
:.902 more than 100 pupils were enrolled, and 90 per cent 
of those were grown people. 

Despite all the progress made, Watauga Academy 
"rested upon a precarious and almost starvation financial 



foundation... The founders of the academy, the Dougherty 
brothers, D. D. and B. B., realized that without 
adequate financial support the academy would never be 
able to train enough teachers needed in the area. They 
turned to the state for help. 

On a cold January morning in 1903, with a temper- 
ature of eight degrees, B. B. Dougherty started out for 
Lenoir on the famly horse, and then continued by train 
for the capital city of Raleigh. In his pocket he 
carried a bill proposing a state institution for North- 
western North Carolina. 

♦ 

Dougherty encountered initial opposition for his 
proposal. The plight of the extreme northwestern edge 
of the state was not appreciated by some of the leaders 
of the day. Undaunted, Dougherty sought an appeal 
before Governor Charles B. Aycock, known as "the Education 
Governor." In the privacy of the Governor's office, 
Dougherty pointed out that the "Education Governor"' 
could ill afford to oppose a bill that promised so much 
tor the teacher. He reminded the Governor that he 
had boasted the building of a new schoolhouse every time 
the s^n set since being elected and that certainly there 
was no need for a schoolhouse without a place to train 



a teacher, 



Aycock Pledged his support, and Dougherty appeared 
before the House Co.^ittee on Education. Dougherty 



told the committee that the legislature had helped other 
sections of the state and it should help Northwestern 
North Carolina. He asked for only small appropriations, 
as the local people were willing to match state funds 
dollar- for-doilar. 

Among the reasons given why teachers in Northwest 
ern North Carolina could not attend the schools already 
establisl'ed, Dougherty said, was that the salary of the 
teachers in the mountains was too low to allow them to 
attend a school where expenses were high; mountain 
people could not endure a summer in the heat of the flat- 
lands; and the university professor would take little 
interest in the unsophisticated country teacher. 

The bill v/as introduced into the House by the 
Honorable W. C. Newland of Lenoir. Joining with Newland 
was the Honorable R. A. Doughton who brought with him 
the prestige of his unexcelled reputation for wise 
statesmanship. Support also was given by senators from 
Cleveland, Franklin, and McDowell counties. The enabling 
bill passed by one vote more than needed for the two- 
thirds majority. Just before the measure came up, 
however, Mr. Newland suddenly notified two senators that 
they had other pressing "engagements." How they would 
have voted had they been present is not recorded. 

In chartering a training school for teachers, the 
state pledged $2,000 annually for maintenance and $1,500 
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to be appropriated for buildings when a like amount was 
paid by private contributions. Tuition was to be 
free to those who pledged themselves to teach in the 
public schools of the state fcr two years. 

The Doughertys won a major political and educa- 
tional victory for the mountain region when, by a one- 
vote margin, the 1903 General Assembly created Appalachian 
Training School. Its just-appointed trustees met in 
Blowing Rock three months after the vote and heard 
representatives of several mountain counties and towns 
who spoke in behalf of locating the institution in their 
area. According to the minutes of the board, Boone 
offered the facilities of the academy as a home for the 
state school, and it was declared to be Appalachian's 
permanent location* 

The board elected B. B. Dougherty as superintendent 
of the school, and his brother was named principal. They 
served under those titles and guided the school as it 
grew with the state system until 1921 when Superintendent 
Dougherty was named President, and Principal Dougherty 
was named Treasurer and Business Manager. 

The Assembly changed the name of the institution 
to Appalachian State Normal School in 1925. In 1929 it 
became Appalachian State Teachers College. The enabling 
act which changed the name of the institution also 
authorized the conferring of college degrees • 
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Modest graduate programs began at the college in 
1943, and in 1949 Appalachian's graduate school was 
sanctioned by the A,..„.ican Association of Colleges for 
Teacher Education. 

It was not until 1957 that legislation was 
enacted to give Appalachian permission to depart from its 
single-purpose role as a teacher-training institution. 
In 1965 the institution activated programs that led 
to nonteaching degrees. 

The regional universities shall provide under- 
graduate and graduate instruction in the liberal arts, 
fine arts, and sciences, and in the learned professions, 
including teaching, these being defined as those 
professions which rest upon advanced knowledge in the 
liberal arts and sciences, pure and applied. The regional 
universities shall provide other undergraduate and 
graduate programs of instruction as are deemed necessary 
to meet the needs of their constituencies and of the State. 
Regional universities insofar as possible shall extend 
their educational activities to all perscns of the State 
who are unable to avail themselves of their advantages 
as resident students by means of extension courses, 
by lectures, and by such other means and methods .ay 
seem to the boards of trustees and administrative officers 
as most effective. 
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In 1971, the structure of higher education in 
North Carolina was consolidated into a 16-member University 
of North Carolina system, efforts for which Appalachian 
supported. 

The University of North Carolina was charted 
in 1789 and opened its doors to students in 1795. It 
has been governed by a Board of Trustees chosen by the 
legislature and presided over by the Governor. During 
the period 1917-1972, the Board consisted of 100 elected 
members and varying number of ex officio members. 

By act of the General Assembly of 1931, without 
change of name, it was merged with The North Carolina 
College for Women at Greensboro and The North Carolina 
College of Agriculture and Engineering at Raleigh to 
form a multicampus institution designated The University 
of North Carolina. 

In 1963 the General Assembly changed the name 
of the campus at Chapel Hill to The University of North 
Carolina at Chapel Hill and that at Greensboro to 
The University of North Carolina at Greensboro and, in 
1965, the name of the campus at Raleigh to North Carolina 
State University at Raleigh. 

Charlotte College was added as The University of 
North Carolina at Charlotte in 1965, and, in 1969, 
Asheville-Biltmore College and Wilmington College 
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became The University of North Carolina at Asheville 
and The University o£ North Carolina at Wilmington, 
respectively. 

A revision o£ the North Carolina State Constitution 
adopted in November, 1970 included the following: 
"The General Assembly shall maintain a public system 
of higher education, comprising The University of North 
Carolina and such other institutions of higher education 
as the General Assembly may deem wise. The General 
Assembly shall provide for the selection of trustees 
of The University North Carolina. . ." In slightly 
different language, this* provision has been in the Consti- 
tution since 1868. 

On October 30, 1971, the General Assembly in 
special session merged, without changing their names, 
the other ten state-supported senior institutions into 
the University as follows: Appalachian State University, 
East Carolina University, Elizabeth City State University, 
Fayetteville State University, North Carolina Agricultural 
and Technical State University, North Carolina Central 
University, North Carolina School of the Arts, Pembroke 
State University, Western Carolina University, and Winston- 
Salem State University. This merger became effective on 
July 1, 1972. 

The Board of Trustees became the Board of Governors 
and the number was reduced to 35 members (32 after July 1, 
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197U) elected by the General Assembly. It is ^'responsible 
for the general determination, control, supervision, 
maAP.gement, and governance of all affairs of the constit- 
uent institutions." However, each constituent institution 
has a local board of trustees of 13 members, eight of whom 
ar^ appointed by the Board of Governors, four by the 
Governor, and one, the elected president of the student 
bod;-, whose principal powers are exercised under a delega- 
tion form the Board of Governors. 

Each institution has its own faculty and student 
body, and each is headed by a chancellor as its chief 
administrative officer. Unified general policy and appro- 
priate allocation of function are effected by the Board of 
Governors and by the President with other administrative 
officers of the University, The General Administration 
office is located in Chapel Hill. 

The chancellors of the constituent institutions 
are responsible to the President as the chief administra- 
tive and executive officer of the University of North 
Carolina. 

Within the framework of higher education establish- 
ed by the state of North Carolina, Appalachian State 
University is dedicated to the total development of its 
constituency through instruction, research and service. 

In pursuit of this purpose, Appalachian pledges 

itself: 

erIc 
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IS 

To nurture an intellectual climate in which truth 
is sought and respected. 

To provide a liberal education for all its students • 

To offer, within the scope of its programs, pre- 
professional and professional education to those students 
who desire it. 

To maintain a faculty dedicated to teaching and 
scholarship. 

To advance the frontiers of knowledge through 
research. 

To be cognizant of new knowledge and prepared to 
meet the challenge of new ideas. 

To expand cultural horizons and develop appreciation 
to ethical and aesthetic values. 

To make its resources available to the people 
within its sphere of influence. 

To serve as a force for social improvement. 

To cooperate with all institutions and agencies 
which are dedicated to the betterment of mankind. 



IV. LIMITATIONS 

Limitations of the study were as follows: 

1. The curriculum in this study was developed 
at the request of the Chancellor of Appalachian State 
University and the Dean of the College of Business. 

2. This curriculum was limited to training those 
persons who have obtained their four-year degree and 

to those who are in the process of earning this degree. 

3. This curriculum in its present form will not 
lead to a degree in computer science at the university 
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as a major program in this area has not yet been granted 
by the General Assembly of the University of North Carolina 
System. This curriculum, however, would form the base 
to then be expanded to a degree program. 

4. This study was limited to the upgrading or 
retraining of teachers already in the teaching field 

or those about to enter it. This curriculum is to teach 
them about data processing and to enable them to then 
teach data processing to their students. 

5. This study was limited to supplying graduate 
and undergraduate students a research tool to be used 

in their studies and to give them general purpose 
knowledge about data processing. 

V. DEFINITION OF TERMS 

The following glossary was developed to clarify 
terms used in the study: 

FORTRAN (Formula Translation). An automatic 
coding system designed to simplify the programming of 
scientific and engineering problems. The FORTRAN 
language closely parallels the language of mathematics. 

COBOL (Common Business Oriented Language). An 
automatic coding system designed to simplify the pro- 
gramming o£ problems commercial in nature. 
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Machine Language , Information recorded in a form 
that a computer may use without prior translation. 

Key punch y A key punch machine transfers infor- 
mation from coding sheets to cards and prints on the card 
the information punched into the card. 

Verifier , A verifier checks the accuracy of key 
punching by "re-doing" the key punching process. 

IBM * IBM is the accepted abbreviation for the 
International Business Machines Corporation* Throughout 
the study this abbreviation will be used. 

S/360. S/360 is the accepted abbreviation for the 
IBM System/ 360 Computing System. Throughout the study 
this abbreviation will be used. 

PL/1 * An automatic coding system designed to 
simplify programming of problems on the S/360. 

Accounting Machine . A unit record machine that 
reads punched cards and produces output in the form of 
a printed report. 

Software . Software is the programming system used 
by a data processing operation (in addition to the com- 
puter) which includes assembler, compiler, and utility 
programs. 
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Sorter . A unit record machine that arranges cards 
in proper numerical or alphabetical sequence; this sequence 
may be ascending or descending. 

Collator . A unit record machine that interfiles 
two sets of cards in sequence. 

Reproducer . A unit record machine that can 
duplicate on a new card, in the same or different positions, 
all or part of the data in an existing card. 

Flowchart . A graphic description or diagram of 
the flow of data within a program. 

BAL (Basic Assembler Language). An automatic 
coding system designed to simplify programming of problems 
on the S/360. 

Symbolic Language . A language that is based on 
machine language but allows the usage of mnemonics, 
symbolics, and special routines to aid in- programming. 

Systems Design. A detailed outline and descrip- 
tion of procedures to follow in performing a prescribed 
record keeping task. 

VI. PROCEDURES 

The procedures followed to meet the objectives of 
the study were: 



1. An extensive review of related literature 
was conducted. 

2. A survey was made o£ the four-year degree 
programs in the state to determine what is available in 
data processing courses and a catalog description of each 
of the courses is presented in Appendix A. 

3. A committee was established to have input into 
the development of the curriculum - among the members 
were the Director of the Computer Center at Appalachian 
State University who is also an Associate Professor of 
Business Administration in the College of Business and 
who has an extensive background not only in administration 
but also in teaching data processing courses, Dean of 

the College of Business, members of the Computer 
Policy and Advisory Council, and two faculty members 
from community colleges who are presently teaching data 
processing courses in their institutions. It should be 
noted that the author of the study has and is presently 
working in a data processing environment and has taught 
data processing courses on the graduate and undergraduate 
levels in senior institutions and also in the community 
college. 

VII. ORGANIZATION OF THE STUDY 

Chapter I includes the general background of 
the study, statement of the problem, importance of the 



study, limitations of the study, definitions of terms 
used in the study, procedures, and organization o£ the 
study. 

A review of related literature is presented in 
Chapter II. 

Chapter III includes the curriculum and dis- 
cussion of the courses. 

Summary, recommendations, and implications of 
the study are. presented in Chapter IV. 
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REVIEW OF THE RELATED LITERATURE 

Data processing is the planned manipulation 
of facts and figures in such a way as to arrive at new and 
more meaningful information (DPMA, 1965). 

The 1890 census spearheaded the birth of auto- 
matic data processing with Herman Hollerith's Census 
Machine. This machine tabulated automatically the census 
data that had previously been manually counted by census 
clerks. Improvements on this machine and new machines to 
do other tasks were developed. With each machine came 
a new demand for a faster and more accurate machine which 
resulted in the introduction of the first commercially 
available computer, UNIVAC I, in 1950. UNIVAC I was the 
beginning of the age of electronic data processing (Weiss, 
1969). 

Until 1950 no money had been spent by companies 
for computers. Then in 1950, fifteen computers were in- 
stalled in the United States, There were more than 50,000 
by 1968 with predictions that by 1980 there will be 350,000. 
Each installation requires a battery of personnel that 
must be educated and trained in electronic data processing 
(Weiss, 1969). 

With the growth of the computer and the demand 
for more and more trained people, the implications for 
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business education are almost overwhelming. As one 



business educator wrote (Anonymous, 1969): 

Business has faced the fact that data pro- 
cessing is here to stay and the shape of things 
to come in the business world is already fairly 
well defined. No such situation exists in busi- 
ness education. To most business teachers, data 
processing, although it is no longer a strange 
term, is still a shadowy one that seems to cary 
a vague threat with it. Many teachers wish 
automation would go away and leave them alone 
p. 13 . 

On the impact of the computer, Enoch Haga (1967) 

stated: 

There has been nothing like it in all our 
history. Automation amounts to nothing less 
than a technological revolution that cuts across 
the core of our existence. Even with our third- 
generation computers, we are just now at the 
^ht^eshold of the changes that are to come. 
Without computerization, we would be thrust 
back into the stone age. Our banking system 
might well collapse. Art and English and physi- 
cal education students will feel the impact 
just as surely as business and mathematics stu- 
dents are feeling it now. Yet just a few years 
ago data processing was viewed with considerable 
hostility by some p. 16 . 

Francis C. Gideon (1961) stated: 

The first Industrial Revolution was essen- 
tially a mechanization of the production pro- 
cess. It resulted in the freeing of man's hands 
from drudgery. The second Industrial Revolution 
will free man^s mind from tedious, repetitive, 
uncreative tasks and thus permit him to extend 
his mental capabilities and scope of control 
p. 14 . 

A survey was taken in 1968 (Bangs and Hillestad) 
of Vice Presidents in charge of planning, Data Processing 
Managers, and computer manufacturers to determine the 
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future of data processing. They offered these sum- 
laarized views: 

1. Miniaturization of computers has and 
will reduce the rost of computers and a greater 
percentage of smaller businesses will be able 
to afford electronic data processing in some 
form more than in the past. 

2. Enlarged memory units will result in 
reduction in the need for exactness in pro- 
gramming, and machine languages will give 
way to the higher level languages, such as 
COBOL. 

3. Advancements will take place more in the 
software rather than in the computer. 

The computer is not used to maximum efficiency 
today because of the slowness of input devices. 
Many new advances of the computer, and the 
use of the card as an input device will diminish. 

4. As optical scanning becomes more prev- 
alent, the need for persons for the job of 
coding will diminish. 

5. Time sharing will increase. For smaller 
companies, input/output devices will be in 
their offices, giving access to a large 
processor at some other location. 

6. Low-cost remote terminals will be 
available soon. Video data terminals are 
probably the greatest development thus far. 
They will reduce in cost during the next 
three to ten years making them practical for 
business usage. 

7. A trend seems to be developing toward 
the necessity for the programmer to be an 
analyst in addition to his being able to program. 
This would indicate that the programmer will 
need to continue his training beyond a post- 
high school program to hold and advance in his 
job as a programmer. 

8. The wiring concept is decreasing. 
Programming will be internal with the machine. 




9. More sophisticated use will be made 
of the Gomputer, Instead of using the com- 
puter simply to process accounting work, the 
machine will be used to aid management's 
decision^making activities. 

10. Extreme shortage of skilled data 
processing personnel will continue, espe- 
cially for programmers and systems analysts. 
Re-eiucation and upgrading of employees 
will take place, with particular emphasis on 
systems personnel pp. 59-69 . 

In a study by Adaline Jones (1966) to determine the 
occupations available and the employment requirements of 
the data processing occupation, she found that twenty- 
seven occupations were open to persons with no work 
experience and with little or no education or training 
beyond high school graduation. Such occupations were 
computer operators, magnetic tape librarians, electronic 
data processing control clerks, key punch operators, 
electronic accounting machine coders, office boys, 
stenographic occupations, and IBM department clerks, 
among others. A collegiate background was frequently 
necessary for occupations such as Manager of Computer 
Operations, Lead Procedures Analyst, Lead Programmer, 
Supervisor of Computer Operations, and the upperlevel 
positions. 

Similar results were cited from a survey of data 
processing employers conducted by Stephen F. Hallem 
(1967)* He found that the jobs available in data process- 
ing were divided into five basic classifications: 



The first job classification was that of Data 
Control and Maintenance Personnel which comprised about 
40 per cent of the total jobs surveyed. These jobs 
included clerical positions such as key punch operators, 
verifier operators, punched card file clerks, tape librar- 
ians, and other related jobs, A high school diploma was 
Considered sufficient for initial employment in this 
classification. However, many employers predicted the 
phasing out of some of the clerical data processing jobs 
by technological improvements in computer systems* 

The second classification consisted of auxiliary 
equipment operators, such as sorters, printers, listing 
machines, and other equipment which are auxiliary to the 
computer. Some operators need training in wiring the 
equipment, but that job is almost completely phased out 
in most firms. The majority of employers expect a decrease 
in the number of employees hired for these jobs. 

The third classification was that of computer 
operators, which comprised about 18 per cent of the 
positions surveyed. Junior college or two years of uni- 
versity training was considered highly desirable. Since 
the computer operator is often hired as a potential pro- 
grammer, college training could be a significant factor 
in promotion* 

Programmers comprised about 16 per cent of the 
jobs surveyed. This is perhaps the most widely publicized 
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position in the field. The employers agreed that some 
post-high school training is almost essential. They pre- 
dicted a trend in a rapid increase in the demand for 
programmers and were concerned about where they will be 
able to obtain them. They voiced a strong support for the 
junior college and technical institutes designed to train 
programmers. As a result of the enactment of the Voca- 
tional Education Act of 1963, the secondary schools and 
junior colleges have been provided an impetus for develop- 
ing programs in data processing, but the question of who 
is responsible for teaching this subject may go unanswered 
for many years (Hallem, 1967). 

Since this article was written, the 1963 Act has 
been amended. The Vocational Education Amendments of 1968 
are discussed later in this chapter. 

The fifth classification was that of systems 
analysts which accounted for 14 per cent of the employees 
in the survey. Although a college degree is strongly 
desired, the systems analyst^s greatest asset is his 
experience. Companies ordinarily look to its programmers 
for future analysts whc are promoted from within. 
Employers strongly support a program of cooperation between 
the local business firms and the local universities for a 
program of continued work-education in data processing. 



In summary, the survey showed that it was important 
to teach basic terms and concepts fostered by the 
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electronic age. It is important that the student does not 
fear the computer and automation but rather realize the 
value of this new tool* Many employers were of the opinion 
that clerical skills such as key punching should be taught 
at the high school level. Other employers expressed the 
thought that technical training of this nature is primarily 
the responsibility of business and not that of the public 
high school. The survey concluded that there is a need 
for a well-developed program of education in data process- 
ing at the high school, junior college, and university 
levels. High schools should provide basic understanding 
of computer terminology, application, and operation. 
Junior colleges should train programmers and provide 
them with a general business background* 

The development of vocational education was aided 
substantially by the Vocational Education Act of 1963* 
Funds were provided for vocational education programs at 
the state and local levels to equip students for gainful 
employment and included the business and office occupations 
heretofore not covered by previous acts. As a result, the 
employment opportunities increased in technical, pro- 
fessional, and semi-professional fields. This act was 
reviewed and amended in 1968 due to changes in labor 
markets and market demands. 

Known as Vocational Education Amendments of 1968 
(U. S. Congress), this act provided ways to keep vocational 
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education current in meeting new manpower needs • Among 
other provisions, the act created a National Advisory- 
Council and State Advisory Councils and made moneys 
available for research and training in vocational education 
to establish cooperative vocational education programs 
and work programs* Title I, Part I, of the act dealt 
with curriculum development in vocational and technical 
education* It authorized $7^000,000 for fiscal year 1969 
and $10,000,000 for fiscal year 1970 to be used: 

(a) to promote the development and dissemina- 
tion of vocational education curriculum materials 
for use in teaching occupational subjects, 
including curriculums for new and changing occu- 
pational fields; 

(b) to develop standards for curriculum 
development in all occupational fields; 

(c) to coordinate efforts of the states in 
the preparation of curriculum materials and 
prepare current lists of curriculum materials 
available in all occupational fields; 

(d) to survey curriculum materials pro- 
duced by other agencies of Government, in- 
cluding the Department of Defense; 

(e) to evaluate vocational-technical education 
curriculum materials and their uses; and 

(f) to train personnel in curriculum 
development p» 27 ♦ 

As to the question of where data processing 

belongs in the curriculum, all evidence tended to view 

the data processing curriculum structured under the 

business education department. Although orginally designed 

as a mathematical tool, the computer has seen its greatest 



potential in business applications; and it seems logical 
from the literature that data processing will find its 
way into the business education department rather than 
in the mathematics or science departments, 

Haga (1967) stated, "the business department has 
a good opportunity to take this course 'under its wing* 
but not to selfishly structure its content so as to make 
it unsuitable for non-business students p. 17 . 

Added Merle Wood (1967): 

We have for so long taught a rather 
stereotype list of courses that we have 
found a great deal of stimulation from this 
newcomer to our list of subjects. The 
psychological effect of adding these courses 
to our department has real value. Because 
the equipment and theory of data processing 
are still somewhat magic to most people, our 
departments are gaining a good deal of status 
as we actuate these programs p. 3 • 

Van Wagenen (1965) suggested that programs in 
business data processing attracted large numbers of 
students, especially the more able student, which presented 
a tremendous educational challenge. If business educators 
do not take the leadership, they may well lose their role 
of leadership in making important curricular adjustments so 
needed in a fast moving world of technological change. 

Cautioned Merle Wood (1967), however, '^our motive 
for setting up data processing courses r.mst be to develop 
needed quality education and not simply to promote our 
field p. 2 



Many schools hesitate to plunge into the 
instruction of data processing because of the expense 
of the equipment; however, according to the study 
conducted by Dr. Bangs (1968), "hands-on training is 
probably more important psychologically to the prospective 
computer operator than for its learning value p. 65 

According to Merle Wood (1967), "a great deal of 
teaching of business data processing can take place with- 
out the use of the equipment. However, if vocational 
operational skill is to be developed, equipment needs to 
be used in the instruction program p. 44 

If computer programming is to be taught in depth, 
it is necessary that students have access to a computer. 
While there is some controversy regarding this point, 
business data processing can be taught on a small 
capacity, unsophisticated computer. One arrangement, 
according to Merle Wood (1967) , would be that of time 
sharing. During the day and early evening hours, the 
equipment is available for the use of the school 
administration. Care must be taken, cautions Wood (1967), 
that these two divergent uses do not compete. The basic 
reason for having the equipment must be instructional, 
and this must have priority. 

Most state departments of instruction are doing 
everything possible to encourage schools to begin to 
automate their record systems, and this change is indeed 
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long overdue. However, if the prime motive for getting 
data processing equipment is to process data while 
instructional usage is of secondary importance, then 
difficulty is bound to develop. 

From a study by Dr. Bangs (1968), xt was found 
that secondary schools' equipment tended to be unit record 
equipment, including key punches, sorters, accounting 
machines, reproducers, and collators. One-third of the 
high schools included in the study reported having a com- 
puter available for instruction, but over 80 per cent of 
the post high schools indicated the availability of a com- 
puter for instruction. The equipment with which the 
students worked tended to be in the school in which the 
students were located, except in the high schools. Forty 
out of sixty-six reporting to own data processing equipment 
reported that it was centralized in a single school or in 
an administ vative unit. 

When debating the issue of equipment to be used in 
the teaching of data processing, the question inevitably 
arises as to the sources of equipment and funds for estab- 
lishing and maintaining the program. Four main sources 
were found by Dr. Bangs (1968) for acquisition of 
equipment and supplies. They were the provisions of the 
National Defense Education Act, funds provided by the 
Vocational Education Act, Manpower Development and Training 
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Act, and state and local £unds» Generally the schools 
purchased, rented, or leased their equipment; however, 
some reported that the equipment was donated to the school 
by business firms. Generally the post high schools had 
more equipment available for instruction than did high 
schools, especially computers and peripheral equipment. 

There is a great deal of controversy as to whether 
the best policy is to lease or purchase equipment* Leasing 
computer and unit record equipment makes it possible to 
upgrade equipment with little loss. Leasing also provides 
for close liaison with the machine company representative. 
Maintenance is provided under most lease contracts, and so 
repairs are easily available and are at a fixed cost. 
Because of the possible loss of state funds due to changing 
laws, however, a school district may feel that the purchase 
of equipment will give the program stability which it 
might not otherwise have. There are a number of arguments 
for both procedures, and they can only be solved on the 
basis of the particular objectives and issues in each 
individual situation. 

Many of the new occupations in data processing are 
ill-defined and in a state of development themselves. 
Programming is obviously a significant part of any data 
processing organization and the most widely publicized, 
but other career opportunities should be examined, such as 
computer operations, computer systems, analysis, and the 
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clerical occupations that require only high school training 
for first level entry^ 

According to Parfet (1962), "it is not enough that 
we teach typewriting, shorthand and bookkeeping and then 
push our students out the door, letting them wander from 
office to office without knowing what they are looking for 
or what opportunities await them p» 31 Each individual 
school system will have to decide for itself what to teach 
about data processing, how much time to spend on the 
selected topics, and which teaching devices to use* Objec- 
tives should be set in relation to the community in which 
students seek employment when they finish* 

Dr. Bangs (1968) found that the respondents in his 
survey reported that the primary objective of data process- 
ing instruction in all three types of schools interviewed 
(high schools, technical institutes^ and junior colleges) 
was to provide vocational preparation in the field of 
data processing* Only twenty-three responses out of 
one hundred and seventy-seven indicated that the primary 
objective of data processing instruction was to provide 
a general knowledge about data processing or to provide 
acquaintanceship level of machine operating skill* It is 
the belief of Dr* Bangs (1968) that the high school cur- 
riculum should be designed to meet two objectives: first, 
that the student will have enough academic credits to be 
admitted to college should he decide to attend; and 
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secondly, that the student will be able to enter into a 

beginning job in a data processing department upon the 

completion of the program. He further believes that a 

general introductory course in computer concepts would be 

of value to every student. Such a course should also be 

offered as a part of a continuing education program as a 

service to the entire community. 

The question of whether to teach basic computer 

concepts or machine skills has been debated for quite some 

time with no concrete answer forth coming, Jones (1966) 

offered this thought: 

Diversity in employment requirements and 
the confusing computer technology is in a 
rapidly developing stage, making the task 
of designing appropriate programs for prep- 
aration of workers an overwhelming one. A 
worker needs to be able to take employment 
in several occupations, partly because 
there are so many different occupations, 
partly because there are relatively few 
workers needed in any given occupation, 
and partly because those occupations \vhich 
exist today may be replaced by occupations 
with entirely different employment require- 
ments p. 18 . 

Dr. Bangs (1968) presented in his study some general 

recommendations by employees to schools concerning the 

instruction in data processing that should be offered. 

The employees recommended that mathematics, accounting, 

unit record equipment, data processing concepts, a rounded 

business education program, data processing applications, 

and logic be included. They recommended that instruction 
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begin in the high school and that preparation on the key 
punch machine should be included in the school curriculum* 

It was found that the high schools were offering 
mainly three courses in their data processing program: 
Introduction to Data Processing, Unit Record Systems and 
Equipment, and Data Processing Applications. The intro- 
duction course seemed to be a rather broad course covering 
the field of data processing at least to the extent that* 
the student might develop a "feel** for what data process- 
ing is. The topics developed included basically an overview 
of the concept of unit record systems and the functions of 
the machines involved in such systems. 

According to Adaline Jones (1965), "one is forced 
to conclude that the student can best be served by being 
provided with that type of education which will assure him 
flexibility in the labor market p. 240 The program 
should emphasize the fact that the rapidly developing com- 
puter technology causes changes in the duties and 
operations the employee will perform from time to time. 
The student entering the field of data processing as a 
career should be made aware of the fact that if he is able 
to retain his employment, he will have to be involved, 
often in programs on continuing education. 

The long-range effect of electronic data processing 
will be felt most strongly in the fields of bookkeeping 
and accounting; therefore, courses in these fields must 
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keep pace. Sister M. Catherine (1964) felt that the busi- 
ness education curriculum should be expanded to include a 
one-seaester course in basic data processing techniques. 
The emphasis in this course would be on an introduction to 
the functions of the electronic data processing machines. 
At present, industry is training the people it needs; it 
would be to the advantage of those who plan to enter the 
field to have some backi, jund in the equipment, even on a 
purely theoretical basis* 

As the outcome of his extensive survey. Dr. Bangs 
(196S3 recommended the following data processing curriculum 
for the high school: 
Ninth Grade 

^fathematics 
English 

Social Science 
Typing 

Physical Education 
Tenth Grade 

Mathematics 
English 

Social Science 

Introduction to Data Processing 
Physical Education 

* (Electives: Introduction to Business 
Consumer Economics) 

Eleventh Grade 

Advanced Algebra 
Engl ish 

Social Science 

Conputer Concepts and Systems 

Development 
Bookkeeping 
Physical Education 
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Twelfth Grade 

Oral Communications 

Written Communications 

Business Organization and Management 

Human Relations 

Business and Office Procedures and 
Data Processing Applications 
(Elective: Economics) pp. 3.4 

In the Introduction to Data Processing course, the 
specific topics and concepts to be included were: (1) 
history of records systems and manual data processing, 
(2) tabulating cares and equipment-operation . and purposes, 
excluding panel wiring, (3) electronic computer-logic, 
memory, input of data, calculation and output, (4) flow- 
charting and computer operation using the type and model 
of computer and a symbolic language for which the teacher 
and student have access. 

On the community college level. Dr. Bangs (1968) 
recommended: 

First Year 

First Semester: 

College Algebra 
Written Communications 
Accounting Principles 
Introduction to Data Processing 
Principles of Economics 

Second Semester: 

Data Processing Mathematics 
Oral Communications 
Accounting Principles 
Business Conditions 
Logic and Introduction to Systems 
Analysis 
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Second Year 

First Semester: 

Business Statistics 
Psychology- 
Advanced . ccounting 
Introduction to Computer 
" Programming 
Data Processing Systems 

Second Semester: 

Principles of Management 
Human Relations 

Data Processing Applications and 

Practicum in Programming 
Advanced Programming p. 5 . 

Typewriting was considered a prerequisite to this 

program. 

Basic background courses are just as important for 
the student who will enter the data processing field as 
the computer concept and application courses. Dr. Bangs 
C196S} stated that "essential background should be pro- 
vided in how business is organized, how it operates, and 
how its records are kept; together with good communi- 
cations skills and knowledge of human relations p. 80 
He further statc-d that "for some time data processing 
personnel lived in a world that was basically its own, 
with its own language. That day has passed, and now 
the data processing personnel is recognizing that it is 
a function for the tota: success of the business p. 80 

According to Dr. Bangs (1968), understanding 
people and knowing the principles of human relations were 
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very important. Written communications should emphasize 
expository writing rather than the usual English i^riting 
course emphasizing literary or creative writing. Much 
business information resulting from data processing will b 
in numerical form and must be interpreted for the reader. 
Report writing needs to be stressed as well as ability to 
express oneself clearly through business letters, 
directives, and memorandums. 

In a further attempt to determine the background 
courses necessary for success in data processing. Dr. 
Bangs (1968) interviewed data processing employees, asking 
them to evaluate their high school and college (if any) 
backgrounds. He found that employees in all levels re- 
ported that general mathematics was considered the most 
valuable course taken in high school. English and general 
mathematics were considered to be the second most helpful 
general education courses taken by all data processing 
personnel. Advanced mathematics was considered the most 
helpful general course taken by the upper positions, 
which included programmers, systems analysts, and 
managers. Other general courses listed by the employees 
as being helpful were typing (especially key punch 
operators), business mathematics, bookkeeping, and intro- 
duction to business. 

Of the post high school courses taken, employees* 
responses closely paralleled with those mentioned by data 
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processing employees evaluating their high school work. 
General mathematics was the most frequently mentioned, 
with English ranking second. The social science courses, 
especially psychology, appeared as valuable courses. With 
regard to business courses. Data Processing Equipment 
was listed more than twice as many times as any other 
business course. Shorthand was most frequently mentioned 
as the least helpful. 

The two methods used most extensively for intro- 
ducing data processing are the "integrative approach" 
and the "individual self-contained course." The major 
implications from the literature indicate that the 
important factor is that the concepts be introduced, 
regardless of whether they are taught in a separate 
course or integrated into other business courses. Many 
authors have presented ideas for implementing the data 
processing concepts in courses such as bookkeeping, office 
practice, office machines and management. As one instruc- 
tor phrased it (Wood, 1907): 

A few days or even a few weeks of 

teaching a related data processing unit 

in one of our existing courses can be as 

refreshing as spring vacation. It isn't 
necessary to have a room full of expensive 

equipment in order to teach a good deal 
about data processing p. 3 . 

One suggestion for a one-semester course would bo 
to offer the course as a toam-taught course. During the 
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first half semester all students would be in the class 
together, and it would be taught by a team of two 
teachers-'-one business teacher and one mathematics or 
science teacher. The basic theory can be explained during 
this first nine-week session. During the second nine 
weeks, the class can be broken into two sections. The 
business students would progress with their business 
teacher into topics of business data processing and 
systems work, while the other me.nber of the teaching team 
would expose his group to scientific applications. 

Deciding which students will be capable of success 
in the data processing field poses another problem for 
educators. Various entrance requirements have been estab- 
lished whereby schools select the students who will 
qualify for instruction in data processing. From a study 
conducted by Mona Carlberg (1965), it was found that all 
but one school included in the survey based their selection 
on aptitude tests made available by machine manufacturers. 
One school required students to have at least a C average 
in all- subjects plus a minimum IQ of 105. Some schools 
required students to have a typing rate of at least forty 
words per rinute. 

Many students are attracted to programming without 
knowing very much about it. IBM*s Aptitude Tests are 
widely used in industry; but says Greene (1969), ♦•this test 
may not have much validity for the student in high school 
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with a limited background in business and unformed ideas 
about his own interests and abilities p. 28 

Greene (1968) continued that hard and fast rules 
often work to the disadvantage of certain individuals. At 
the same time, there must be some guidelines. Many schools 
have discovered that the most significant indicator of a 
student's ability is his prior school grades and the 
anecdotal notes of teachers anc^ counselors. A genuine 
interest on the part of the student is one criterion that 
cannot be overlooked. 

Merle Wood (1967) suggested the following entrance 
standards as defensible criteria: (1) for key punch 
operator, a typing rate of forty net words per minute; 
(2) for tabulator equipment operator, average grades and 
the anecdotal notes of teachers and counselors; (3) for 
computer programmer, a grade average of B or better and 
one year of algebra as a prerequisite. For a non-vocation- 
al, one-semester introductory course. Wood (1967) would 
suggest that no entrance requirement be imposed other than 
having a genuine interest. 

Bangs (1968) found, just as did Wood, that over 
one-third of the reporting schools in h.3 study screened 
students ror entry into the program. High schools tended 
to be more selective than the post high schools with 
slightly over 70 per cent of the high schools using some 
criteria for selection of students, while only about 45 per 
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cent of the post high schools reported having admission 
standards. The most popular method of selecting students 
was again on the basis of test scores. To a certain 
extent, mathematics was a prerequisite, especially in 
the vocational-technical schools. Typing ranked as the 
second prerequisite by the high schools and vocational 
schools, while only five junior colleges named typing 
as a course necessary for entrance. Bookkeeping and 
accounting were required for entry by one-fourth of the 
high schools and only one-eighth of the junior colleges. 

In an attempt to find the desirable character- 
istics of data processing students. Dr. Bangs (1968) inter- 
viewed teachers of data processing. Their most frequently 
mentioned characteristic was that these students showed a 
greater degree of neatness in their work than other 
students. Next most mentioned was that of persistence on 
the part of these students in problem solving. They were 
not content to leave a problem until it was complete. 
Students of data processing tended to pay attention to 
detail, were logical thinkers, and displayed systematic 
work habits. Other characteristics often mentioned were 
that they were eager and interested, creative, and some 
reported a tendency for students to be "machine happy," 
or excited about making the machine carry out their 
instruction (Carlberg, 1965). 

One of the most critical problems faced by school 
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administrators is the shortage of qualified data processing 
teachers. Most schools try to prepare their own business 
teachers for this area. Because industry is eager for 
schools to take over the job of training employees, many 
companies are willing to make special arrangements to pro- 
vide free instruction for teachers through training pro- 
grams. In most schools the data processing program is 
integrated with the office training program, and the 
instructors work together on the complete program (Bangs, 
1968) , 

Qualifications for data processing teachers will 
differ with each type of program. However, because 
business data processing relates almost entirely to 
business processes, it is appropriate to select a business 
teacher to conduct these courses. Their basic reference 
is going to be to accounting applications, and a good 
solid accounting background is recommended. There are a 
number of references to mathematics, and it would be 
advantageous for the teacher to have an aptitude for 
mathematics. It was not recommended, however, that a 
mathematics teacher be assigned this course unless scien- 
tific data processing is to be taught because it is an 
entirely different field (Wood, 1967). 

In listing the personal qualifications for the 
data processing teacher. Wood (1967) suggested that the 
teacher have a flair for creativity, a sense of logic, and 
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a feeling for the systematic solution to problems, she 
should be inquisitive, resourceful, and thoroughly sold 
on data processing. Because of the changing nature of data 
processing, she should be willing to continue to learn. 

In the way of professional qualifications. Wood 
(1967) stated that ''it is safe to say that a well-oriented 
data processing teacher needs about 1,000 hours of in- 
struction p. 41 Assuming that the teacher is already 
a competent business teacher, Wood (1967) suggested the 
following areas of training: (1) for key punch teacher, 
35 hours: (2) for tab equipment operator teacher, 140 
hours; (3) and for computer programmer teacher, 1,000 
hours. 

From an actual study (Bangs, 1968) of data pro- 
cessing teachers, it was found that a greater proportion 
of the high school teachers with at least a bachelor's 
degree declared business or business education as a major 
than did teachers at the post high school level. Mathe- 
matics and science^accounted for a larger percentage of 
the majors completed by the post high school teachers. 

Mona Carlberg (1965) found that: 

Most schools required their teachers 
in data processing to have their master's 
degree. Other considerations were their 
experience in business and industry in the 
field of data processing, their training, 
and their references. Most teachers re- 
ceived their training from IBM schools or 
educational centers and through special 
vocational training in colleges and uni- 
versities p. 17 . 
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Dr. Bangs (1968) found that over half the teachers 
interviewed had acquired at least some of their background 
by attending manufacturers* schools. More than half again 
as many post high school teachers than high school teachers 
had work experience, and a slightly greater percentage of 
the junior college and vocational-technical teachers had 
used programmed textbooks on their own than had the high 
school teachers. 

On the point of work experience in data processing, 
60 per cent of all teachers reported at least one year 
employment in data processing; and many of them had worked 
in data processing more than eight years • Among high 
school teachers, however, only slightly over half had 
any work experience in data processing at all; and 60 per 
cent did not have over a year's experience. 

The courses studied by teachers tended to be mainly 
in the unit record area, especially among the high school 
teachers. Post secondary teachers concentrated more in 
the computer and programming areas. Several different 
means were reported for updating themselves, which in- 
cluded reading periodicals, attending summer sessions^ 
attending professional meetings and manufacturers* 
schools, and working in data processing during the summer 
months . 

Post high school teachers tend to teach a greater 
variety of data processing courses, while high school 
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teachers are involved in more courses outside the field of 
data processing. At the high school level, the course 
most frequently taught outside the data processing area 
was bookkeeping or accounting and typewriting. On the 
post high school level, mathematics was the course taught 
outside of data processing by the data processing instruc- 
tors. On the average, however, 22 per cent of the teachers 
in the secondary school and over 35 per cent on the junior 
college level teach only in the data processing field. 

The review of related literature would be incom- 
plete if some mention was not made of a project unique to 
the state on which the present study is based. Three large 
four-year institutions formed a computer services organi- 
zation to provide computing services to all public or 
private educational institutions whether they be two-year 
or four-year universities, community colleges, junior 
colleges, or technical institutes throughout the state. 
According to an interview with the director, Lewis T. 
Parker, Jr., the project began in May, 1966, and ended 
October, 1969, during which time every institution in the 
state was offered free computing service on a S/360 via a 
remote terminal on a one-year trial basis. Out of approxi- 
mately one hundred eligible institutions, fourty-three 
participated, with thirty-two retaining their participation 
after the free period was terminated. 
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Among the objectives of this project was to arouse 
an interest in computer science aiming to standardize both 
instruction and usage and thereby improve instructional 
quality. Another important phase of the project dealt 
with the instructing and aiding of faculty and students 
using the facilities; the basic concern being with educa- 
tional and not administrative applications. 

This project, though now expired, is relative to 
this study in its effect on the computer science courses 
available in the state. The effect, of course, has not 
yet befen totally felt. The project was replaced with a 
permanent group funded by National Science Foundation 
providing various educational services relative to com- 
puting science; one service being in the area of curriculum 
development. The change resulting from the project was 
inevitable as smaller, less wealthy schools now had avail- 
able to them a computer for instructional purposes. This 
then meant adding new courses to present curricula or 
restructuring present courses or in some instances both. 
Seeing these needs, the new group provided funds for group 
leaders during 1969-1970 in business education, chemistry, 
engineering, mathematics, physics, and statistics. The 
greatest strides being made in the areas of chemistry, 
engineering, sociology, and statistics. Four new areas, 
biology, data processing, humanities, and sociology are 
now under consideration to be funded. 



The development program has taken on the form of 
group activities, workshops, consulting services, teaddng 
unit production, and publication of a program and liter- 
ature service journal. These services will be terminated 
in 1973 and sole responsibility for curriculum development 
will the., .si placed on the various institutions. 

The most impoi tant fact, arising from this project 
is that thirty institutions (including one high school 
system), who had no on-campus computer, now have available 
for use a major system at low cost. 



CHAPTER III 

PRESHNTATION AND DISCUSSION OF THE CURRICULUM 

I. INTRODUCTION 

It was the purpose of this study to develop a 
curriculum to train teachers to teach the various facets 
of data processing on the high school, vocational- technical 
institute, or community college level and to develop 
courses which meet the needs of undergraduate and graduate 
students in the fields of business administration, educa- 
tion, psychology, sociology, and the sciences a- Appalachian 
State University. 

Before the proposed curriculum presented in this 
study was developed, a survey was made of the four-year 
decree progranis in the state to determine what was avail- 
able in data processing courses. The survey was limited 
to courses offered through the business education depart- 
Eents and/or education departments. A complete listing 
and catalogue description of each of these courses is 
giver, in Appendix A. 

The survey encompassed the curricula from forty- 
three institutions. Three of these schools offered 
extensive training in data processing in which a major 
could be obtained. Twenty-three colleges offered no 
courses through their business education or education 
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departments. The remaining seventeen schools offered, on 
the average, one or two qne-semester introductory courses. 
It should be noted that one institution offers a data 
processing course geared to the needs of educational 
administrators; however, no courses are offered particu- 
larly for the teacher of data processing. 

Based on the review of related literature and the 
curricula structures of the other institutions in the 
state, the following basic data processing curriculum 
was developed. 

II. COURSE I - PRINCIPLES OF AUTOMATIC DATA PROCESSING 

Principles of Automatic Data Processing^ Course I, 
has as its objectives to help foster in the student an 
understanding of the theory, principles, and technical as- 
pects of automatic data processing and acquisition of skill 
in wiring the basic unit record machines. The student 
will also be given applications and experience in operating 
the unit record machines and an understanding of their 
uses in business. An introduction to computers, systems 
analysis, and flowcharts is included in this course to 
aid the student in deciding if he should continue in his 
pursuit of knowledge in data processing rather than to 
continue for two or three semesters before realizing his 
interests, needs, and/or talents do not lie in this field. 
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This course is primarily planned for students 
majoring in business education and secretarial administra- 
tion. It is appropriate, however, for any student inter- 
ested in data processing. 

At the request of the head of the department, 
this course was given a grade level of III (junior level) 
and is not open to freshman students. Credit given for the 
course is set for four seinester hours with three hours of 
lecture and two hours of laboratory weekly. 

Topics covered in the course include an intro- 
duction to data processing. Historical background along 
with the development of the punched card, card layout and 
design, and card code will be covered. 

The second topic deals with the recording of source 
information. The student will study the operating features 
of the IBM key punch nachine and will learn to operate it 
for alphabetic and numeric fields, field definition, and 
skipping and duplication of data. 

Classification of information by sorting is the 
third topic. Operating features of two models of IBM 
sorters will be discussed along with procedures for the 
sorting of numeric data and alphabetic data. Special 
features of the IBM 83 sorter will be pointed out. 

The next step deals with the preparation of reports. 
Operational features of the IBM 402 and 405 accounting 
machines will be presented along with the principles of 
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control panel wiring and carriage control. Multiple line 
printing on the 403 accounting machine will also be 
discussed. 

The collation of sorted data is the next topic. 
The operational features and control panel wiring prin- 
ciples of the IBM 85 and 87 collators will be taught in 
conjunction with typical operations performed by the 
collator. 

The subject of reproduction of recorded informa- 
tion is discussed in reference to the IBM 513 and 514 * 
reproducing punches. The reproducer's operating principles 
and its capabilities of reproducing, gangpunching, veri- 
fying, mark sensing, and summary punching are presented. 
The operating principles of the IBM 548 interpreter are 
also discussed at this time. 

The last two topics covered in this course are 
an introduction to computers and an introduction to systems. 
An introduction to system analysis and system flowcharts 
are presented along with an introduction to operational 
principles of a computer and some sample applications. 

A lis^ of suggested texts and references is given 
at the end of Course Outline 1, Appendix B. 

Students are given the opportunity to gain prac- 
tical experience on the machines presented in the course 
during the two one-hour weekly laboratory periods that are 
scheduled. 
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III. COURSE II - FORTRAN PROGRAMMING 

FORTRAN Programming is an undergraduate FORTRAN 
Course which will help develop the student»s ability to 
solve statistical and other mathematics-related problems 
through the use of a scientific language. Upon comple- 
tion of the course, the student will be able to code, 
compile, test, and debug simple FORTRAN IV problems to 
be run on the university computer center* s equipment. 
The student will also learn to use systematic techniques 
to solve a computer programming problem form definition, 
problem analysis, flowcharting, to documentation. 

This course is intended primarily for sophomores 
and juniors majoring in science and mathematics and was 
hence given a grade level of III. Three semester hours 
credit was established with three hours lecture a week 
and one hour laboratory period a week. As a prerequisite, 
the student should have a basic knowledge of algebra. 

In this course the student will be introduced to 
digital computers, their history and features including 
storage, the stored program, addresses, control unit, 
arithmetic unit, binary arithmetic, and input and output. 

The next topic to be covered is the FORTRAN 
language. The basic elements of the language with regard 
to constants, variables, arrays and subscripts, expressions, 
and statement formats will be discussed. Control state- 
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ments, INPUT/OUTPUT statements, and specification state- 
ments will be presented in detail. 

Some examples of sleeted exercises to be pro- 
grammed in the FORTRAN language are: 

A. Solution to simultaneous linear equations 

B. Mean and standard deviation 

C. Correlation 

D. CHI square . 

E. Matrix operations - including inversion 

F. Regression analysis 

This is only a partial listing of exercises which will be 
programmed. The primary emphasis in this course is on 
programming in the FORTRAN language rather than on specific 
applications . 

A list of basic texts and important references 
for the course is given at the end of Course Outline II, 
Appendix B. 

IV. COURSE III - ELECTRONIC DATA PROCESSING I 

Course III, Electronic Data Processing I, provides 
the student with an introduction to the major concepts 
and characteristics of data processing. The developments 
in calculating machines which led up to the introduction 
of modern computers and a diagram of the functional organi- 
zation of a computer will be described. 
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The objectives of this course include providing 
the student with an explanation of how a basic computer 
program operates and describe the major design objectives 
of at least three programming languages. It also aims 
to provide the student with an understanding of data 
processing terminology which will enable the student to 
carry on a meaningful discussion with data processing 
personnel. 

This course is planned for advanced undergraduate 
and graduate students and has been assigned a grade level 
of V. Three semester hours credit is given for the course 
requiring three hours of lecture per week. 

Specific topics covered in the course include the 
history of calculating machines and the development of 
electronic computers. The student will then be introduced 
to the computer industry. Specific manufacturers will be 
discussed in regard to development, type of machines, rank 
in the industry, and market strategy. Positions in the 
computer industry will also be presented. 

The next step introduces the student to the various 
activities required in programming, coding, and systems 
analysis . 

A brief introduction to FORTRAN, COBOL, and other 
programming languages is planned at this point to provide 
the student with an understanding of what languages are and 
how one differs from another. Software systems and the 
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specifications and documentation of computer programs are 
also discussed. 

The next topic deals with the hardware of a com- 
puter including unit record and magnetic input/output 
devices and how a computer operates. 

Distinctions will be made between business and 
scientific data processing and the various types of files 
and records associated with each. 

The final topic covered is computer systems. 
The student will study a computer center and learn how 
it operates. He will learn about teleprocessing and 
real-time computing along with multiprogramming and time 
sharing. 

A list of basic texts and important references 
for this course is provided at the end of Course Outline 
II t , Appendix B. 

V. COURSE IV - ELECTRONIC DATA PROCESSING II 

The fourth course in the curriculum. Electronic 
Data Processing II, introduces the student to basic 
assembler language (RAL) for the IBM S/360 and RCA SPECTRA 
70 computers. The instructions and capabilities of the 
language are covered in detail. Upon completion of the 
course, the student will be able to code, compile, test 
and debug simple BAL problems to be run on the university 
computer center^s equipment. 
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This course is planned for advanced undergraduate 
and graduate students who have taken Electronic Data 
Processing 1. The grade level of the course is V (graduate 
level), and t.iree semester hours credit is given. The 
course requires three hours of lecture per week and 
informal laboratory periods. 

The first topic will introduce the student to the 
various operation codes of the language and its coding 
conventions and structure. Terms, expressions, and the 
addressing feature of the language are discussed. 

Machine instructions and assembler instruction 
statements are gone into in great depth to provide the 
student with the skill necessary to solve problems using 
the BAL language. Specific topics are listed in the Course 
Outline for this course in Appendix B along with a list 
of basic texts and important references. 

VI. COURvSE V - COBOL PROGRAMMING 

Course V, COBOL Programming, has as its objective 
to develop the student^s ability to solve business related 
problems with the use of digital computer techniques. 
Upon completion of the course, the student will be able 
to code, compile, test, and debug simple COBOL problems 
to be run on the university computer center^s equipment. 

This course is intended primarily for juniors and 
seniors in the School of Business and for graduate students 
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with approval of advisor. Grade level for the course is V, 
and credit is three semester hours. The student must have 
taken Electronic Data Processing I or have approval of the 
instructor to enroll in the class. 

The student will be introduced to COBOL in regard 
to its history, COBOL general, and COBOL for the S/360. 
Elements of the language such as sections, paragraphs, 
entries, literals, and character sets will be discussed. 

The four divisions of COBOL, identification, envi- 
ronmental, data, and procedural, will be discussed in 
depth. Sample workshop problems to be programmed in COBOL 
include inventory update, report card, accounts receivable, 
and capital equipment depreciation. 

A list of basic texts and important references 
are given at the end of Course Outline V, Appendix B. 

VII. COURSE VI - SYSTEMS DESIGN AND ANALYSIS 

Systems Design and Analysis, Course VI, will 
enable the student to develop a systems solution that 
includes documentation of input, output, data flow, and 
a general description of runs and logic. This course 
will also develop the student's ability to consider 
programming systems options and equipment usage. 

The course is primarily for seniors and graduate 
students majoring in Business Administration and Educa- 
tional Administration. 

mc 
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A grade level of V and three semester hours credit 
have been assigned this course. The prerequisites include 
a course in programming digital computers using the COBOL 
or FORTRAN languages. 

The first topic covered will be development and 
use of documentation techniques including the use, 
improvements, and refinements of documentation forms. 

Understanding an existing system is the next topic 
which will give the student the necessary information on 
documenting a survey. A non-mechanized system will be 
covered including the necessary information sheets such as 
resource usage, activity, operations, message, and file. 

The third topic of the course deals with deter- 
mining systems requirements. Analysis of requirements 
including need for requirements, sources of information, 
determinates, documentation forms, and use of forms will be 
discussed. Determining requirements for both a mechanized 
system and a non-mechanized system and then developing 
these requirements will be incorporated in this topic. 

Describing the new system is the next step. 
Included in this topic is systems design, sources of 
information, communicating details of the new system, 
and describing the projected system. 

The final subject is programming the new system 
which included method of work, general programming rules, 
and programming rules for the S/360. 

ERJC i - Kfi 
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A list of basic texts and important references 
may be found at the end of Course Outline VI, Appendix B. 

VII. COURSE VII - APPLICATION OF DIGITAL COMPUTERS 
AS AN INSTRUMENT FOR RESEARCH 

Course VII, Application of Digital Computers as 
an Instrument for Research, will introduce the student 
to mathematical calculations using the FORTRAN IV langu£^ge 
with heavy emphasis placed on developing the student ^s 
ability to use library programs and systems such as IBM 
GPSS (General Purpose Simulation System) and University of 
California at Los Angeles statistical programming system. 
The course covers the formulation of numerical problems in 
the FORTRAN IV language for solution on digital computers 
related to business, science, education, and the behavioral 
sciences. The student will be required to implement 
statistical applications requiring the integration of data 
processing and analytical programming techniques. 

This course is Grade V level and is intended 
primarily for advanced undergraduate students and graduate 
students in behavioral science, education, science, and 
business administration. 

Credit for the course is three semester hours with 
three hours lecture per week and one hour laboratory period 
per week. The student must have completed Electronic Data 



Processing I and have a basic knowledge of algebra and 
statistics or consent of the instructor. 

The student will be introduced to the key punch 
machine so that he can punch his program cards; he will 
then be introduced to the control systems available to 
him: TUCC, IBM S/300, and RCA SPECTRA 70. 

An introduction to FORTRAN IV is the next step. 
Among the topics covered are the features of the language 
for the S/360, for TUCC, for RCA SPECTRA 70, and subsets. 
Punched card input, arithmetic operations, standard func- 
tions, and printed output will be discussed. Definition 
of functions, manipulation of single-subscripted variables, 
magnetic tape input and output will be covered along with 
manipulation of two- and three-dimensional arrays. 

Selected exercises to be programmed in the FORTRAN 
language include mean, variance, standard deviation, linear 
regression and correlation. Spearman rank correlation, 
Kendall rank correlation, and biserial coefficient of 
correlation. 

A list of basic texts and important references is 
given at the end of Course Outline VII, Appendix B, 

IX. COURSE VIII - AUTOMATIC DATA PROCESSING 
FOR BUSINESS TEACHERS 



Course VIII, Automatic Data Processing for 
Business Teachers, emphasizes the teaching problems and 



procedures of understanding the theory, principles, and 
technical aspects of automatic data processing and acquis- 
tion of skill in wiring the basic unit record machines. 
The student will gain experience in operating the unit 
record machines and an understanding of their uses in busi- 
ness. He will also be introduced to systems analysis and 
flowcharts. 

The course is planned to prepare business teachers 
to provide an ihstructional program in automatic data pro- 
cessing in high schools, technical institutes, and commun- 
ity colleges. 

A grade level of VI is assigned to this course 
wit^i four semester hours credit requiring three hours of 
lecture per week and two hours of laboratory per week. 
The prerequisite for the course is graduate status. 

Topics covered in the course include an intro- 
duction to data processing, historical background, the 
punched card, card layout and design, and card code, 
and various teaching problems and procedures related to 
them. 

The next topic involves the recording of source 
information on the IBM key punch machine. Teaching 
problems and procedures related to the key punch are 
discussed. 

The problems and procedures of teaching the classi- 
fication of information by sorting is the third topic. 
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This covers both numeric sorting and alphabetic sorting on 
the IBM 82 and 85 sorters. 

The operational features of the IBM 402 and 403 
accounting machines including control panel wiring, 
carriage control, and multiple line printing are approached 
fro- the teaching aspect as is the collator, reproducer, 
and interpreter. 

The final topic introduces the student to system 
analysis and system flowcharts. 

A list of basic texts and important references 
is given at the end of Course Outline VIII, Appendix B. 
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CHAPTER IV 



SUMMARY, RECOMMENDATIONS, AND IMPLICATIONS 
Summary 

It was the purpose of this study to present a 
curriculum for Appalachian State University to train 
teachers to teach the various facets of data processing 
on the high school, vocational -technical institute, or 
community college level and to develop courses which would 
meet the needs of undergraduate and graduate students in 
the fields of business administration, education, psy- 
chology, sociology, and the sciences. 

The following career paths are recommended. 

The teacher already in the field who has been 
assigned to the computer science department but has no 
experience in computers would take the following sequence 
courses : 

1. Automatic Data Processing for Business Teachers 

2. Electronic Data Processing I 

3. Electronic Data Processing II 

4. COBOL Programming 

5. Application of Digital Computers as an 
Instrument fo/ Research 

6. Systems Design and Analysis 

The following courses may be taken one per sem- 
ester, or the first two may be taken during the same 
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semester. The next semester the teacher might take the 
next two courses, and tne third semester take the next 
two courses. A n-.ethods course in electronic data pro- 
cessing was not deemed necessary at this time by the 
departr^ent head at Appalachian State University on the 
grounds that the methods courses taken in undergraduate 
school by the teacher coupled with the knowledge gained 
in the computer science curriculum would be sufficient. 

The undergraduate student majoring in business 
education who is planning to teach data processing upon 
graduation would take the following series of courses: 

1. Principles of Automatic Data Processing 

2. FORTRAN Programming 

3. Electronic Data Processing I 

4. Electronic Data Processing II 

5. COBOL Prograniming 

6. Systems Design and Analysis 

These courses would be integrated into the student's 
regular schedule of required courses which would dictate 
when the courses would be taken. 

The student majoring in business administration 
would be reconnended to take: 

1. Electronic Data Processing I 

LtDv.':^ i'rogranning 
5. Systens Design and Analysis 
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The graduate student majoring in education \v-ould 
take the following data processing courses for research 
competency: 

1. Electronic Data Processing I 

2. Application of Digital Computers as an 
Instrument for Research 

The graduate student in Educational Administration 
and Supervision would take: 

1. Electronic Data Processing I 

2. Application of Digital Computers as an 
Instrument for Research 

Undergraduate students in physics, engineering, 
chemistry, and the various sciences would be recommended 
to take FORTRAN Programming and could take any other 
courses they so elected. 

Recommendations 

As was stated previously, this curriculum is not 
intended to be accepted in its entirety for all institu- 
tions nor is it to be considered a complete computer 
science curriculum. The courses were developed with a 
particular institution in mind, and its needs were what 
were considered. The curriculum could be used, however, 
by other institutions with certain modifications. 

The future developments for this curriculum 
might be the addition of more lecture courses in such 
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areas as Programming Language/1, Report Program Generation, 
implications in data processing for education, introduction 
to operations research, linear programming, and simulation. 

Other areas to be investigated should be the use 
of programmed instructional materials and the use of 
video instructional techniques. Both of these areas are 
a growing part of the computer industry and are gaining 
wide- spread use in business and industry as training 
aids. With little adaptation, they can be used in edu- 
xational institutions. 

Implications 

This study has produced significant change within 
Appalachian State University. It has been presented and 
accepted by the Curriculum Committee as one of the docu- 
ments being used in the development of the guidelines 
for a major in data processing in the College of Business. 
This is considered significant in that the computer has 
become an integral part of society and the demands for 
trained personnel to design systems, program, maintain 
the equipment, educate people about computers, and develop 
new techniques are ever growing. 
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APPENDIX A 



DATA PROCESSING COURSHS AND CATALOG DESCRIPTIONS 
FROM OTHER FOUR-YEAR INSTITUTIONS 



College A 

Business 465: Introduction to Automatic Data Processing 

Card designing, key punching, sorting, tabula- 
ting, and preparation of reports. Application to 
problems in business and economics. 

Business 466: Advanced Business Data Processing 

Advanced problems in the use of the unit record 
system. Preparation of flow charts and systems 
design. 

Prerequisite: Business 465. 

Business 467: Electronic Data Processing 

Introduction to computers. Programming digital 
computers for business applications. An assembly 
language and the operation of a modern computer 
are included. 

Prerequisite : Business 465, 



College B 

Business 215: Introduction to Data Processing 

A basic course in the fundamental concepts and 
operational principles of data processing 
systems . 

Business 15 (Math 215): Data Processing and Computer 

Fundamentals 

The business survey, systems design, system 
manual, automatic data processing, electric data 
processing, computer fundamentals, and machine 
application. 



College C 

No courses offered 
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College n 

Business 225: Card Punch Operation 

Training is provided in programming and in 
punching cards for unit record data processing 
systems. Individualized instruction is provided 
through programmed materials. 
Prerequisite: one semester of typewriting. 

Business 436: Introduction to Data Processing 

The course includes an introduction to computer 
concepts and language and experience with unit 
record equipment: the printing card punch, the 
sorter, and the accounting machine. 

College E 

No courses offered 

College F 

No courses offered 

College G 

No courses offered 

College H 

No courses offered 

College I 

No courses offered 

Collei^e J 

■I ■ I 11 - -- 

Business Administration 151: Computer Data Processing for 

Business 

Includes data processing fundamentals, equip- 
ment, programming, and systems. The basic 



concept of data flow, machine-processable data, and 
data organization are related to electronic equip- 
ment and programming techniques used in business. 



College K 

Business 50-431: Data Processing I 

Primary uses and techniques involved in operating 
data processing equipment. Emphasis on develop- 
ing skill in alpha-numeric key punching, verify- 
ing, procedures for operating sorters, the col- 
lator, the interpreter, and the accounting machine. 

Business 50-432: Data Processing II 

Introduction to planning and programming in 
applying data processing equipment to simple 
clerical problems. Emphasis on coding, panel 
wiring, scheduling work flow. 



College L 

Business Administration 327: Survey of Data Processing 

An introduction to the functions and potentiali- 
ties of general purpose digital computers. In- 
cludes histroy and nature of equipment, data stor- 
age, computer operations, systems design, applications 
planning, and programming concepts, and impact upon 
society. 

Prerequisite: Junior standing. 

Business Administration 328: Practical Application of Data 

Processing 

Group projects involving inquiry into the existing 
and anticipated Jata processing problems of area 
institutions. Lectures, discussions, workbooks, and 
programmed instruction materials and visits to 
operating organizations in the area. Must be taken 
in conjunction with Business Administration 327. 



College M 



Data Processing 221: Basic Machine Operation and Wiring 



This course is designed to acquaint the student 
with the theory and principles of electronic 
data processing. Classroom and laboratory 
instruction is given in the fundamentals of IBM 
accounting, IBM card reading, card punches 26, 
29; sorters 82, 83; introduction to control 
panel wiring; interpreters 548, 552; reproducers 
85 , 8 7. 

Data Processing :22: 402 Accounting Machine 

This course is a continuation of Data Processing 
221. Is designed to acquaint the student with 
the theory and principles of electronic data 
prucessing. Classroom and laboratory instruc- 
tion is given in the planning chart, digital 
selection, group printing, setup change, 
hammerlock control, counter coupling, total 
transfer, group indication, field selection, 
class selection, carriage control, summary 
punching, runout buttons and switches, space 
control, inverted forms, multiple line printing, 
and case studies. 

Prerequisite: Data .Processing 221. 

Cata Processing 331: Basic Computer Systems Principle 

This course is designed to acquaint the student 
with the basic components that make up a com- 
puter system and what each component contributes 
to the overall operation of such a system. The 
student will learn about the special codes in 
which data is represented inside computers as 
it is read in, stored, processed, and put out. 
The student learns what a data processing 
problem is, what constitutes a "solution" to 
such/a problem and how to use certain special 
tools associated with solving data processing 
problems. 

Prerequisite: Data Processing 221 and 222. 

Data Processing 332: Computer Systems Fundamentals 

/Iw. this course the student JOill learn how -o use 
the computer as a tool for solving problems. 
The student will learn that the prcb'lem has to 
be analyzed and fed into the computer in a 
certain way before the computer can begin solving 
it. The student learns standard techniques and 
procedures for reducing data processing problems 
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to a forn that the cor>puter can handle. 
Prerequisites: Data Processinq 221 and 222. 

Pat 3 Prccessirg 555. Nurbering Systeips 

In this course the student will learn how to use 
and work with the decinal base, binary base, 
octal base, and hexadecimal base. The student 
iearns how to add, subtract, multiply, and divide 
in each base. Attention is given to negative 
balances and conversion factors. 

I'ata Processing 421: PL/1 Computer Programming Part I 

Included in this course is the use of IBM 560/75. 
The^ course is designed to acquaint the student 
isith progra::ii?ing instruction, computer languages, 
writing a program, flow charting, paper tape, 
nagnetic tape, and types of systems. The 
student learns the fundamentals of assignment 
statements, non-executable statements, input/ 
output, array expressions, attributes, block 
structure, operators, character sets, and program 
definition . 

Prerequisites: Data Processing 551 and 552. 

Tata Processing 422: PL/1 Computer Programming Part II 

A continuation of Data Processing 421 with 
special attention given to more advanced business 
and r.atherjatical problems; attention is given to 
advanced programming techniques in order to 
accor.plish desired results. ^ The student spends 
tine in working with subroutines and decision 
tables. The student is assigned laboratory 
probleriS and one project. 
Prerequisite: Data Processing 421 

Data Processing 451: ?.^G Computer Programming Part I 

Tnis course is designed to help students to 
create programs in utilizing RPG language and 
to deterp.ine the extent to which RPG^ay be 
nolprul in business installations. Upon success- 
lul cor.pletion of the course the student is able 
to : 

1* Code specifications sheets. 
2. Produce spacing chart of any output 
report and date or summary records to be gene- 
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3. Select the coding approach that will 
result in the fewest of generated program 
instructions . 

4. Create the control cards required for 
the assembly and running of the RPG program. 
Prerequisite: Data Processing 331 and 332. 

Data Processing 432: RPG Computer Programming Part II 

A continuation of Data Processing 431 with 
special attention given to more advanced busi- 
ness and mathematical problems. The student 
learns to work with zero suppression, decimal 
alignment and editing of a field. The student 
is assigned laboratory problems and one project. 
Prerequi'-ite : Data Processing 431. 



College N 

Business Education 125: Data Processing I 

Data processing fundamentals, equipment, programming 
and systems, the basic data flow, machine-processable 
data and data organization as related to electronic 
equipment. A typical data processing installation is 
provided by the college for laboratory work. 

Business Education 126: Data Processing II 

This course orients the student in the basic 
principles of keypunching operatio/, with emphasis 
on numeric punching, verifier, alphabetic punching 
and production punching. Additional equipment to 
be used includes sorters and collators. 



College 0 

No courses offered 



College P 

Business Administration 352: Fundamentals of Data Process- 
ing 

A presentation of the broad concepts of data 
processing and computer problems. Emphasis is 
placed upon the theory and philosophy of applica- 
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tion Tv^ther than cn the nechanics of the various 
systems . 



College Q 

General Business 630-657: Fundamentals of Data Processing 

An introduction of the broad concepts of data 
processing, r.nphasis is placed upon the theory 
and mechanics of the various systems. 



Col lege R 

Business Education 31b: Data Processing 

This course, which presents theory and machine 
operation, ains to develop basic understanding of 
the principles of processing data by automatic 
n-eans; attempts to renove sone of the mystery 
surrounding automation and to acquaint the student 
with the special language used in this field. 



College b 



No 


courses 


of 


fered 


Colleee 


T 






Xo 


courses 


of 


fered 


College 


! • 








courses 


of 


fered 


Coi lege 


V' 







Data Processing 311: Introduction to Electronic Data 

Processing 

A^course providing a basic orientation to the field 
of electronic data processing as applied to business 
witn enphasis on developing the basic techniques in 
tne use of the unit records system for other discip- 
lines leadinc to ccnputer use, programming, and 
systers analysis. 




81 

Data Processing 312: Basic Wiring Principles 

A course designed to give a background of general 
wiring methods and principles for punch-card 
machines and to teach basic operations and terms 
related to these machines and their functions. 

Data Processing 314: Electronic Data Processing Machine 

Operation 

A course designed to give detailed training for 
students who want to become machine operators and 
not be concerned with programming and wiring prin- 
ciples except those that are essential. Practical 
operating instructions and training in the opera- 
tion of IBM 029 key punch, NCR 406, and IBM 407 
accounting machine. 
Prerequisite: typing 45 wpm. 

Data Processing 315: Programming IBM 360/20 

An introduction to programming and operating the 
IBM 360/20 system; development of the major con- 
cepts of computing and programming techniques 
needed for this system. 
Prerequisite: EDP 511. 

Data Processing 321: Computer Mathematics 

This course provides the necessary foundation in 
numerical concepts for data processing and com- 
puter programming and relates the study of logic 
to contemporary computer languages. Topics 
included are the nature of the numbering systems, 
applications to numbering systems with other bases 
(relative to the computer), selected presentations 
of algebra iterative methods, matrix methods, 
linear programming and numerical methods, modern 
algebra, logic switching circuits. Boobar algebra 
and the study of sets as applied to the computer. 
Prerequisites: EDP 311, Math 112, and 114. 

Data Processing 322: Introduction to Programming 

The objective of this course is to provide the 
student with the basic concepts of programming 
so that he miy easily master any specific system 
with th^ minimum of additional instruction. The 
course will cover such topics as characteristics 
of digital computers, devolopment of computer 
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languages, introduction to FORTRAN, COBOL, BASIC, 
and PL/1 programming. 
Prerequisite: EDP 311. 



82 



College W 

Business 260: Introduction to Electronic Data Processi 

An introduction to the use of data processing 
equipment aimed at developing student skill in 
wiring and the operating aspects of data pro- 
cessing equipment to solve problems. Upon 
completion of the course, the student should 
be able to recognize the many different data 
processing machines and know how to operate tnem 
and do some limited programming. 

Business 471: Electronic Data Processing in Business 

A course in the application of electronic data 
processing to managerial decision problems in 
business. Emphasis is placed on description of 
computer hardware, flow charting, computer pro- 
programming problems and case studies. 

Business 342: COBOL Programming 

This course will cover the format and rules for 
using COBOL programming sheet; the formats of 
the four divisions (identification, environment, 
data, and procedures) and the most commonly used 
procedural words. 
Prerequisite: Business 260. 



College X 

No courses offered 



College Y 

Education 517: Implications for Data Processing in Educa- 
tion 

An intensive stud/ of current attempts to apply 
nev technologies to education. Attention will 
be given to research findings related to com- 
puter assisted instruction, gamed instructional 
simulation, approaches to guidance and pre- 



scription learning as well as administrative 
problems pertaining to student scheduling, 
pupil reports, and data reporting systems. 
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College Z 

Business S72: Electronic Data Processing for Business 

Fundamentals of business data processing* The 
use of electronic computers and automatic 
machines in the areas of accounting, economics, 
management, marketing, and general business. 
The equipment and facilities of the Computer 
Science Center are utilized in the course. 
Prerequisites: Math 224, Accounting 441 or 446, 

Accounting 444. 



College Al 

Business Administration 462: An Introduction to Automated 

Accounting Systems 

A study of data processing principles and 
simulated use of these principles in modern 
business . 

Prerequisite: Business Administration 321 
(accounting course). 



College A2 

No courses offered 



College A3 

No courses offered 



College A4 

No courses offered 



College AS 

No courses offered 
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College A6 

No courses offered 

College A7 

No courses offered 

College A8 

No courses offered 

College A9 

No courses offered 

College AlO 

No courses offered 

College All 

No courses offered 

College A12 

No courses offered 

College A13 

Business Administration 281: Computer Communications I 

Computer programming in the FORTRAN IV language 
using the WaTFOR compiler, emphasis on practical 
use of the computer in solving elementary numeri- 
cal problems and games, basic JOB CONTROL 
language. Applicable for students in any area 
of concentration. 

Business Administration 282: Computer Communications II 

More advanced computer programming in eitner 
COBOL or PL/1 languages, emphasis on character 



manipulation, data set organization, and re- 
trieval and intermediate JOB CONTROL language. 



College A14 

No courses offered 



College A18 

Business 108: IBM Key Punch 

Training on the IBM 026 key punch is designed 
to provide speed as well as thorough knowledge 
of key punch usage. It inclu'les design and use 
of the IBM card as a source document for ac- 
counting applications, card punch functions and 
practice exercises which reinforces the student's 
knowledge. 

Business 109: Basic Concepts of Data Processing 

This course provides- an understanding of the 
theory, principles, and technical aspects of 
automatic aata processing, training in operating 
the basic IBM unit record machines and experience 
in wiring various machines. 



College A17 

Data Processing 3402: Automatic Data Processing I 

Programming, wiring, and operation of punched 
card equipment. Card designing, key punching, 
sorting, tabulating, and preparation of reports. 
Application to problems in fields of accounting, 
economics, education, mathematics, psychology, 
and other research areas. 

Data Processing 3412: Automatic Data Processing II 

Advanced problems in the use of unit record 
equipment. Preparation of flow charts, pro- 
cedure manual, and systcin design. 

Data Processing 3422: Automation 

A one quarter, survey course, introducing 
electronic computers with emphasis on stored 



program concepts. Digital and analog computers 
and automated systems will- be studied. Open to 
all students. 

Data Processing 3202: Introduction to FORTRAN 

A study of the elements of FORTRAN dialects, 
to include arithmetic expressions^ assignment 
statements, conditional control and DO loops, 
input/output statements and format statements. 
Prerequisites: Math 1411 or 1421 or 1513 or 

2322, 

Data Processing 3212: Introduction to PL/1 

A study of the elements of the PL/1 language 
and its uses in business and scientific 
applications . 

Prerequisites: Math 1411 or 1421 or 1513 or 

2322. 

Data Processing 3222: Introduction to COBOL 

A study of the elements of the COBOL language 
and its use in business applications. 
Prerequisites: Math 1411 or 1421 or 1513 or 

2322, 

Data Processing 4342 : Advanced Probleins in Data Process 

ing I 

Advanced programming in FORTRAN, SPS, and 
machine language involving calculus. Use of 
^'canned" programs such as ERGEN flow routines, 
linear programming, simultaneous equation 
solvers • Numerical analysis . 
Prerequisites: Data Processing 3202 and 

Math 2533. 

Data Processing 4352: Advanced Problems in Data Process 

ing II 

Specialized problems involving the student's 
major descipline. 

Prerequisite: approval of student's department 
of major study; submission of 
problems, and approval of data 
processing instructor regarding 
student's proficiency. 



Data Processing. 4362: Data Processing Systems Analysis 



Integrated data processing systems. Relation- 
ship of the data processing installation with 
the operating definitions of the firm (includes 
both automatic and electronic data processing). 
The organizational position of data processing 
in the firm. 

Prerequisite: Data Processing 3412. 

Data Processing 5302: Automation 

A one quarter survey course introducing the 
student to electronic computers with emphasis 
upon stored program concepts. Digital and 
analog computers and automated systems will 
be studied. 

Data Processing 5352 (Education 5330): Data Processing 

for Educational 
Administrators 

Basic concepts of programming automatic and 
electronic data processing equipment. 
Development of systems designs for the 
integrated processing of student records 
(registration and scheduling, grade and 
attendance reporting, test records, and 
permanent records). A study of the problems 
encountered in the installation and adminis- 
tration of a data processing center. 

Data Processing 5362: Automatic Data Processing I 

Progranning and operation of punched card 
equipment. Data processing problems in 
fields of accounting, economics, education, 
mathematics, psychology, and other research 
areas . 

Data Processing 5372: Automatic Data Processing II 

Advanced problems and systems design with the 
use of unit record equipment. Preparation of 
flow charts, procedure manuals and integrated 
systen design. 

Prerequisite: Data Processing 5352. 
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COURSE OUTLINKS 



I- COURSH I 

Title 

Principle^of Automatic Data Processing 
Objectives 

A. Understanding and appreciation of the histor 
ical development of automatic data processing^. 

B. Understanding the theory, principles , and 
technical aspects of automatic data processing and acqui 
sition of skill in wiring the basic unit record machines 

C. Application and experience in operating the 
unit record machines and understanding of their uses in 
business . 

D. Introduction to computers, systems analysis, 
and flowcharts. 

For Khom Planned 

The course is primarily planned for students, 
majoring in Business Education and Secretarial Adminis- 
tration, It is appropriate, however, for any student 
interested in data processing. 

f 

Catalogue Description 

Wiring and operation of unit record equipment. 
Card design, key punching, sorting, collating, and the 

89 



preparation of reports. Introduction to flowcharts, 
systems design, and computers. Not open to Freshmen. 

Grade of Couri; e 

Grade III - third year undergraduate 

Prerequisites 

Consent of the instructor 

Credit 

Four semester hours. Three lectures and two one- 
hour laboratory periods weekly. 

Course Outline 

I. Introduction to data processing 

A. Historical background 

B. The punched card 

1. Card layout and design 

2. Card code 

II. The recording of source information 

A. Operating features of IBM 24, 26, 29 machines 

B. Programming the key punch 

1. Alphabetic and numeric fields 

2. Field definitio-n, skip, duplicate 
III. Classification of information by sorting 

A. Operating features of the IBM 82 and 83 sorters 

1. Numeric sorting 

2. Alphabetic sorting 
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B. Special features of the IBM 83 sorter 

IV. The preparation of reports 

A. Operational features of accounting machines 
(types 402 and 403) 

B. Control panel wiring 

C. Carriage control 

D. Multiple line printing, type 403 accounting 
machine 

V. The collation of sorted data 

A. Operational principle, IBM 85 and 87 collators 

B. Principles of control panel wiring 

C. Typical operations 

VI* The reproduction of recorded information 

A. Operational principles of IBM 513 and 514 
reproducing punches 

1 . Reproducing 

2. Gangpunching and verifying 

3. Mark sensing 

4. Summary punching 
VII. Introduction to systems 

A. System analysis 

B. System flowcharts 
VIII. Introduction to computers 

A. Operational principles 

B. Sample applications 

o 97 
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Basic Texts and Important References 
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I. Basic Texts 

Solomon, L. J. Machine operation and wiring. Belmont, 

California: Wadsworth Publishing Company, 1958. 

Van Ness, R. G. Principles of punch card data processing . 
Elmhurst, Illinois: Bu.'^iness Press, 1959. 

II. Important References 

IBM Technical Reference Manuals: 

A24-0520 - 024-026 card punch 

A24-3332 - 029 card punch 

A24-3333 - 059 card verifier 

A24-1034 - 082-083 sorter 

A24-5654 - 402-403 accounting machine 

A24-1002 - 514 reproducing punch 

A24-6384 - 548 interpreter 

A24-1005 - 085 collator 
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II. COURSE II 



Title 

FORTRAN Programming 
Objectives 

A. To develop the student^s ability to solve 
statistical and other mathematics-related problems through 
the use of a scientific language. 

B. Upon completion of the course, the student 
will be able to code, compile, test, and debug simple 
FORTRAN IV problems to be run on the university computer 
center *s equipment. 

C. The student will also learn to use systematic 
techniques to solve a computer programming problem from 
definition, problem analysis, flowcharting, to documenta- 
tion. 

For Whom Planned 

The course is intended primarily for sophomores 
and juniors majoring in science and mathematics. 

Catalogue Description 

Development of the FORTRAN language as a tool 
for solving scientific, statistical, and other mathe- 
matics-related problems on modern digital computers* 
The course will cover expressions in FORTRAN, algebraic 
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statements containing arithmetic functions and expon- 
entiation, problem logic and input and output record 
description. 

Grade of Course 

Grade III - second and third year undergraduate 

students 

Prerequisites 

A basic knowledge of algebra 

Credit 

Three semester hours credit. Three hours lecture 
per week and one hour laboratory per week. 

Course Outline 

I. Introduction to digital computers 
A. Historical notes 



The 


digital computer 


1. 


Storage 


2. 


The stored program 


3. 


Addresses 


4. 


Control unit 


5. 


Arithmetic unit 


6. 


Binary arithmetic 


7. 


Input and output 



II. The FORTRAN language 

A. Basic elements of the language 
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1. Constants 

a* Integer constants 
b. Real constants 

2. Variables 

a. Variable names 

b. Variable types 

c. Naming variables 

3. Arrays and subscripts 

a. Arrangement o£ arrays in storage 

b. Form of subscripts 

c. Subscripted variables 

4. Expressions 

a. Arithmetic expressions 

b. Relational expressions 

5. Statements 

a. A statement format 
B. Arithmetic statements 
Control statements 



1. 


Unconditional GO TO statement 


2. 


Computed GO TO statement 


3. 


Relational IF statement 


4. 


DO statement 


5. 


CONTINUE statement 


6. 


PAUSE statement 


7. 


STOP statement 


8. 


END statement 
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1). INPUT/OUTPUT statements 

1. General I/O statements 

a. FORMAT statement 

b. Conversion of numeric data 

G. Conversion of alphameric data 

d. Carriage control 

e. Data input to the object program 

2. Manipulative I/O statements 

a. BACKSPACE statement 

b. REWIND statement 

c. END FILE statement 

E. Specification statements 

1. Type statements (integer, real, external) 

2. DIMENSION statement 

3. COMMON statement 

4. COMMON statement - with dimensions 

5. EQUIVALENCE statement 

6. COMMON with EQUIVALENCE statements 

III. Selected exercises to be programmed in the FORTRAN 
Language* 

A. Solution to simultaneous linear equations 

B. Mean and standard deviation 

C. Correlation 

D. CHI square 

E» Matrix operations - including inversion 

F. Regression analysis 
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*This is a partial listing of exercises which will be 
programmed in the course. The primary emphasis in this 
course is on programming in the FORTRAN language 
rather than on specific applications. 



Basic Texts and Important References 
I. Basic Texts 

IBM- FORTRAN IV language specifications, programming 

specifications, and operation procedures for IBM 
J.4U1, 144U, and 14bU . Form number C24-3322-5. 
ivnite i'iains, New York: IBM, 1964. 

Mullish, H. Modern programming: FORTRAN IV . Waltham 

Massacnusetts: lilaisdell Publishing Company, 1968. 

II. Important References 

Canning, R. G. Electronic data processing for business 

and industry . New York: Jonn iviiey and Sons, 1965. 

Crowder, N. A. The arithmetic of compu ters. Garden City 
New York! boubieday, lybU. ' 

Leeds, H. D. , and Weinberg, G. M. Computer programming 
fundamentals . New York: McGraw-Hill, lybi. 

McCracken, D. D. Digital computer program ming. New York: 
John iViley and Sons, 19i>V. ' 

McCracken, D. D. , Wise, H. , and Lee T. H. Programmin g 
business compute rs. New York: John Wiley and 

Sons, lysy. ^ 

McCracken D. D. A guide to FORTRAN programming . New 
York: Jonn Wiley and Sons, l9bl. 

Stibitz, G. R. and Larrivee, J. A. Mathemat ics and com- 
puters^. New York: McGraw-Hill, li)57. 

IBM Technical Reference Manuals: 

A22-6810-8 - S/560 system summary 
C28-6515-1 - S/360 FORTRAN language 
J24-1455-1 - 1401 FORTRAN specifications 



III. COURSE III 

Title 

Electronic Data Processing I 
Objectives 

A. To describe the developments in calculating 
machines which led up to the introduction of modern 
computers and diagram of the functional . organization of 
a computer. 

B. Explain how a basic computer program works 
and describe the major design objectives of at least 
three programming languages. 

C. Understand data processing terminology which 
will enable the student to carry on, meaningful discussions 
with the data processing people. 

For Whom Planned 

This course is primarily intended for advanced 
undergraduate and graduate students. 

Catalogue Description 

An introduction to the major concepts and char- 
acteristics of data processing. The development of 
elements in the programming of the IBM System/360 and RCA 
SPECTRA 70 computers. 

98 
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Grade of Course 

Grade V - advanced undergraduate and graduate 

students 



Prerequisites 

Consent of the instructor 

Credit 

Three sesiester hours* Three lectures per week. 

Course Outline 
I. History 

A, The history of calculating machines 

B. The development of electronic computers 
II. The computer industry 

A. Manufacturers 

B. Positions in the field 
III* Programming 

A. The aspects of programming 

B. The aspects of coding 

C. Work and tools of the systems analyst 

D. FORTRAN, COBOL, and other programming 
languages 

E . Software sys terns 

F. Specifying and documenting^ computer pro;4rams 
IV* Hardware 

A* Unit record input/output devices 
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B* How computers operate 
C. Magnetic input/output devices 
V. Data processing 

A. Business data processing 

B. Scientific data processing 

C. Files and records 

D. Sorts and merges 
VI. Computer Systems 

A. Centers and how they operate 

B. Teleprocessing and real-time computing 

C. Multiprogramming 

D. Time sharing 

Basic Texts and Important References 

I . Basic Text 

Davis, G. B. Computer data processing . New York: 
McGraw-Hill, 1969. 

II. Important References 

Awad, E. M. , and Data Processing Management Association. 

Automatic data processing . Englewood Cliffs', New 
Jersey: Prentice -Hal 1 , 1966 . 

Bates, F., and Douglas, M. L. Programming language/one . 

Englewood Cliffs, New Jersey: Prentice-Hall, 1967. 

Bore, W. F. , and Murphy, J. R. The computer sampler: 

Management perspectives on the computer . New York: 
McGraw-Hill, 1968. 

Davis, G. B. An introduction to electronic computers . 
New York: McGraw-Hill, 1965. 

Farina, M. V. COBOL simplified . Englewood Cliffs, New 
Jersey: Prentice-Hall , 1968. 



ERLC 



1 m 



101 



'""^'"'nL '^rs^HyiirS^. ="81--" Cliffs. 
'■nXZf^ fit.irltr.' p roressin.. Ke.- York: 

McCameron F A. COBOL logic and prograBsln. . Hoaewood 
Illinois: Richard D. Irem, Is6b. — ""=«ooa, 

-N^; ?or.. ^°Trrl;-ai^rlSo"!= ^ introd„cr1 on. 

Progranuaing languages, inforaation structures 
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IV* COURSE IV 

Title 

Electronic Data Processing II 
Objectives 

A. To present the following using the facilities 
of the IBM S/360 or RCA SPECTRA 70 Assembler Language: 
data definition, manipulation, and conversion. 

B. To introduce the student to program branching 
and control, editing, indexing and table-lookup proce- 
dures . 

C. To present code conversion, subroutine, and 
subroutine linkage. 

For Whom Planned 

The Course is intended primarily for advanced 
undergraduate and graduate students. 

Catalogue Description 

Introduction to Basic Assembler Languages 
for the IBM S/360 and RCA SPECTRA 70 computers. Instruc- 
tions and capabilities of the language are covered in 
detail . 

Grade of Course 

Grade V - advanced undergraduate and graduate 

students 
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Prerequisites 

Consent of instructor and Electronic Pata Process- 
ing I 

Credit 

Three semester hours. Three lectures per week 
and informal laboratory periods. 

Course Outline 

I. Introduction to the assembler language 

A. The assembler language 

1 . Machine operation codes 

2. Assembler operation codes 
3* Macro instructions 

B. Assembler language coding conventions 

C. Assembler language structure 

D. Terms 

1. Symbols 

2 . Self -defining terms 

3. Location counter reference 

4 . Literals 

E. Expressions 

F. Addressing - program sectioning and linking 

1. Addressing 

2. Program sectioning and linking 
II. Machine Instructions 
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A. Machine instruction mnemonic codes 
li. Extended mnemonic codes 
III. Assembler instruction statements 
A. Symbol definition instruction 
D- Data definition instructions 

C. Listing control instructions 

D. Program control instructions 

E. Conditional assembly and macro facilities in 
the assembler language 

F. Introduction to the conditional assembly and 
macro facilities 

G. How to prepare macro definitions 

H. How to write macro instructions 

Basic Tex t s and Important Referenc es 

I . Basic Texts 

Computer Usage Company. Programming the IBM system/36 0. 

New York: John Wiley and Sons, 1966. ^" 

II. Important References 

Chapin, N. 360 programming in assembly language . New 
Yorkl McGraw-Hill, 1968. 

Germain, B. Programming the IBM 360 . Englewood Cliffs, 
New Jersey: Prentice-Hall , 1967. 

Martin, J. Programming real time computer systems . Engle- 
woo d Cliffs, New Jersey: Prentice-Hall , 19 6 5 . 

Walnut, F. K. Introduction to computer programming and 

coding . Englewood Cliffs, New Jersey: Prentice- 
Hall, 1968. 

Wegner, P. Programming languages, information structures and 
machine organization . New York: McGraw-Hill, 1968. 
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IBM Technical Reference Manuals: 

A22-6821 - S/360 principles of operation 
C24-3427 - S/360 disk operating system; data manage- 
ment concepts 

C24-3430 - S/360 tape operating system; data manage- 
ment concepts 
C24-5037 - S/360 disk operating system: supervisor 

and input/output macros 
C24-5035 - S/360 tape operating system: supervisor 

and input/output macros 
C24-5036 - S/360 disk operating system: system 

control and system service programs 
C24-5034 - S/360 tape operating system: system 

control and system service programs 
C24-5033 - S/360 disk operating system: system 

generation and maintenance 
C24-5043 - S/360 disk and tape operating systems: 

utility macro specifications 
C24-5015 - S/360 tape operating system: system 

generation and maintenance 
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V. COURSE V 

Title 

COBOL Programming 
Objectives 

A, To develop the student's ability to solve 
business related problems with the use of digital 
computer techniques. 

Upon completion of the course, the student 
will be able to code, compile, test, and debug simple 
COBOL problems to be run on the university computer 
center's equipment. 

For Whom Planned 

The course is intended primarily for juniors and 
seniors in the School of Business and for graduate students 
with approval of advisor. 

Catalog Description 

Development of the COBOL language as a tool for 
solving business related problems on digital computers. 
Systematic techniques for conversion of business problems: 
problem analysis, flowcharting, and programming. 

Grade of Course 

Grade V - advanced undergraduate and graduate 

students 
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Prerequisites 

Electronic Data Processing I or approval of 
instructor 

Credit 

Three semester hours. Three lectures per week and 
informal laboratory periods. 

Course Outline 

I. Introduction to COBOL 

A. History 

B. COBOL general 

C. COBOL for S/360 

II. COBOL program structure 

A. The COBOL language 

1. Divisions 

2. Sections 

3. Paragraphs 

4. Entries 

B. Elements 

1« Programmer supplied names 

2. Reserved words 

3. Literals 

a. Numeric 

b . Non-numeric 

4. Level numbers 

5. Pictures 
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€♦ Character sets 

1 . Punctuation 

2, Notation 

D» Identification division 

!• FORMAT 

2. Function 
£• Environmental division 

1 • FORMAT 

2. Function 
F» Data division 

!• The file section 

2. Record description entries 

3, The working-storage section 
G* Procedural divisions 

1- INPUT/OUTPUT statements 

2. The GO TO and STOP statements 

3. The MOVE statement 

4. Arithmetic operations 

5. Program switches 

6. IF statement 

?• PERFORM statement 
Sample workshop problems 

A. Inventory update 

B. Report card 

C. Accounts receivable 

Capital equipment depreciation 
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Basic Texts and Important References 
I. Basic Texts 

Bernard S. M. Systcm/360 COBOL . Englewood Cliffs New 
Jersey: Prentice-Hall , 1968. ' 

COBOL general informati on manual . Form number F28- 
8U-S3-2. wnite Plains, New York: IBM. 

II. Important References 

Farina, M. V. COBOL simplified . Englewood Cliffs New 
Jersey: Prentice-Hall , 19687 

Germain C. B. • Programming the IBM 360 . Englewood Cliffs 
New Jersey^ Prentxce -Hall , 1967. «..-Lirrs, 

Golden, J., and Leichus R. M. IBM 360 programmi ng and 

Hall" 196 7. ^"S^^^'^^'^ CirTTiTl?^ Jersey: Pren tice^ 

Raun, D. L. An introduct ion to COBOL -Computer pro ar^imm^n. 

fo r accounting an d business anaivsS.s . M^ l J ^T^^ 
California! uicKenson Publishing Company, 1966. 

Sammet, Programming languages : History and fundam^n i-.i. 
bnglewooa Liitts, New Jersey: Prentice-Hall , i9b9. 

IBM Technical Reference Manuals: 

C24-3233-3 - S/360 disk and tape operating system; 
r7A cn^c A o952n i?"page specifications 
C24-5025-4 - S/360 disk and tape operation systems: 

COBOL programmers guide 
C28-6394-0 - S/360 disk operating system- USA 

standard COBOL 
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VI. COURSE VI 

Title 

Systems Design and Analysis 
Objectives 

A. Enable the student to develop a systems solution 
that includes documentation of, input, output, data flow and 
a general description of runs and logic. 

B. Develop the student's ability to consider 
programming systems options and equipment usage » 

For Whom Planned 

The course is primarily for seniors and graduate 
students majoring in Business Administration and Educa- 
tional Administration* 

Cat alogue Description 

Development of systems solutions to develop the 
digital computer as a tool in business related problems. 

Grade of Course 

Grade V - advanced undergraduate and graduate 

students 

Prerequisites 

Course in programming digital computers using the 
COBOL or FORTRAN languages 
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Credit 

Three semester hours • Three lectures per week* 

Course Outline 

I. Development and use of documentation techniques 
A. Documentation forms 

1. Use of forms 

2. Improvements and refinements 
II* Understanding an existing system 

A. Documenting a survey 

1. Forms and their relationships 

2. Levels of detail 

B. A non-mechanized system 
1* Resource usage sheets 

2. Activity sheet 

3. Operations sheet 

4. Message sheet 

5. File sheet 
III. Determining systems requirements 

A. Analysis of requirements 

1. Need for requirements 

2 . Sources of information 

3. Determinates 

4. Documentation forms 

5. Use of forms 

B. Determining requirements in a non -mechanized 
system 
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1. INPUT/ OUTPUT sheets 

2. Required operations sheets 

3. Resources sheets 

4. Supporting documentation 

C. Determining requirements in a mechanized system 

1. INPUT/ OUTPUT sheets 

2. Required operations sheets 

3. Resources sheets 

D. Developing systems requirements 

1 . Approximations 

2. Operational dependence 

3. Developing decision 
IV. Describing the new system 

Systems design 

1. Sources of information 

2. Successive approximations 

B. Communicating details of the ne\^ system 

1. Need for communication 

2 . Documentation forms 

C. Describing the projected system 

1. Plan for systems documentation 
V. Programming the new system 
A. Method of work 

1. Programmer's check list 

2. Languages 

3. Program flowchart 
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4. ^^achi^e .generated flowcharts 

5. PrograTi structure 

B. General programming rules 



1. 


Editing and validation 


2. 


Error codes 


3. 


Aids to operation 


4, 


Programming 


5, 


Prologue information 



C. Systeni/360 programming rules 



Basic Texts and Important References 
I . Basic Texts 

Boutell, S. Computer-'Orionted business system s. Engle- 
wood CI 'Its, New JersTyl Prentice-Hall, ~X968* 

IBM Technical Reference Manuals: 

F2C-S1S0 - basic systems study guide 
F20-8047 - advanced analysis method 

II. Important References 

Anton, H. R. , and Boutell, W. S. F ORTRAN and busine s s data 
p rocessing . Kew York; M c ^' r a w - H i 11 , 1 1.' t> iJ • 

Forrester, J. K* Industrial dy nc^n ics . New York: John 
h'lley and Sens , 1 yd! * 

Gregory. R. H*, and Van Horn, R. Automatic data pro - 
cessing syst ems, principles and pn ^c edures" 
Belmont , LaTi tornia: Wadsworth FubTishing Company, 
I960. 

Gregory, R. , ana Van Horn, R. L. Automatic data pro - 
cessing stems, principles and pr o cedures > (Znd 
ed.J He:mont, California; Wadsworth Publi shing 
Company, 1963. 

Handle-, G- , and Khitin, T* M. Analysis of inventory 

'^/sterns. Rnglewood Cliffs, New Jersey: "Prentice- 
Hall, 1963. 

O 
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IBM Technical Reference Manuals: 



F28-8053-1 - COBOL general information manual 
C28-6571-0 - S/360 PL/1 language specifications 



YII. COURSE YII 

Title 

Application of Digital Computers as an Instrument 
for Research 

Objectives 

A. To introduce the student to satheaatical 
calculations using the FORTRAN IV language. 

B. Formulate problem solutions using interactive 
programming techniques* 

C. Heavy emphasis will be placed on developing 
the student *s abiltiy to use library programs and systems 
such as IBM GPSS, UCLA statistical prograBning system, etc. 

For Whom Planned 

The course is intended primarily for advanced 
undergraduate students and graduate students in behavioral 
science, education, science, and business. 

Catalogue Description 

Formulation of numerical problei^s in the FORTRAN 
IV language for solution on digital computers related to 
business, science ^ education, and the bahaviorai sciences. 
Implementation of statistical applications requiring the 
integration of data processing and analytical progranning 
techniques . 
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Grade of Course 

Grade V - advanced undergraduate and graduate 

students 

Prerequisites 

Electronic Data Processing I and basic knowledge 
of algebra and statistics or consent of instructor. - 

Credit 

Three semester hours credit. Three hours lecture 
per vieek and one hour laboratory period per week. 

Course Outline 

I. Introduce key punch 
II. Introduce control systems 

A. TUCC (Triangle Universities Computing Center) 

1. WAT FOR 

2 . FORTRAN 

B. IBM S/360 

C. RCA SPECTRA 70 

III. Introduction to FORTRAN IV 

A. Features of the language 

1. FORTRAN IV for the S/360 

2. FORTRAN IV subsets 

3. FORTRAN IV for RCA SPECTRA 70 

4. FORTRAN IV for TUCC 

B. Punched card input, arithmetic operations, 
standard functions, printed output 
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1, Arithmetic statements 

2; READ and PRINT statements 

3, IF, Unconditional GO TO, and STOP statements 

4. Additional examples 

C. Definition of functions, manipulation of single- 
subscripted variables, magnetic tape input and 
output 

1. Integer constants and variables 

2. DIMENSION statements 

3. DO statements 

4. Function statements 

5. The meaning of a list 

6. FORMAT statements 

7. Magnetic tape input and output 

a. READ INPUT TAPE and WRITE OUTPUT TAPE 
statements 

b. General information about the use of tapes 
f'^anipulation of two- and three-dimensional 
arrays, 

1. Subscripts for two- and three-dimensional 
arrays 

2. DO nests 

3. Lists for two- and three-dimensional arrays 

4. Assigned GO TO statements 

5. Computed GO TO statements 
C. FORMAT statements 
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a. Scale factors 

b. Hollerith fields 

c* Multiple- line format 
7* Debugging 
8, Storage 

IV. Selected exercises to be programmed in the FORTRAN 
language 

A. Mean, variance, and standard deviation 

B. Linear regression and correlation 

C. Spearman rank correlation 

D. Kendall rank correlation 

E. Biserial coefficient of correlation 

Basic Texts and Important References 
I. Basic Tests 

Golden, J. T. FORTRAN IV: Programming and computing . 

Englewood Cliffs, New Jersey: Prentice-Hall, 1968. 

IBM Technical Reference Manuals: 

A22-6810-8 - S/360 system summary 
C28-6515-1 - S/360 FORTRAN language 

II. Important References 

Borko, H. Computer applications in the behavioral sc iences. 
Englewood Cliffs, New Jersey: Prentice-Hall, li)62. 

Canning, R. G. Electronic data processing for busi ness and 
industry: New York: John Wiley and Sons, 1956. 

Crowder, N. A. The arithmetic of comp uters. Garden City 
New Yorkl Doubieday, 1950. * 

Dimitry, D. , and Mott, T. Introduction to FORTRAN IV 
programming . New Yorkl Holt, Kinehart, and 
Winston, 1966. 
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Leeds, 11. D. , and Weinberg, G. M. Computer programming 
fundamentals . New York: McGraw-Hill, lybl 

McCracken, D. D. Digital computer programming . New York: 
John Wiley and Sons, 1957. 

McCracken, D. D., Wise, H., and Lee T. H. Programming 
business computers . New York: John Wiley and 
Sons, 1959. 

McCracken, D. D. A guide to FORTRAN programming . New 
York: John Wiley and Sons, 1961. 

Stibitz, G. R., and Larrivee, J. A. Mathematics and com - 
puters . New York: McGraw-Hill, 1957. 



VIII. COURSE VIII 

Title 

Automatic Data Processing for Business Teachers 
Objectives 

A. Understanding the theory, principles, and 
technical aspects of automatic data processing and acquisi- 
tion of skill in wiring the basic unit record machines. 

B. Application and experience in operating the 
unit record machines and understanding their uses in 
business . 

C. Introductipn to systems analysis and flow- 
charts . 

D. Emphasize teaching problems and procedures. 
For Whom Planned 

The course is planned to prepare business teachers 
to provide an instructional program in automatic data 
processing in high schools, technical institutes, and 
community colleges. 

Catalogue Description 

Wiring and operation of unit record equipment. 
Card design, key punching, sorting, collating, and the 
preparation of reports. Introduction to flowcharts 
and systems design. Attention to problems and procedures 
in teaching. 
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Grade of Course 



Grade VI - graduate students 

Pre requisites 

Graduate status 

Credit 

Four semester hours credit. Three lectures per 
week and two one-hour laboratory periods per week. 

Course Outline 

I. Introduction to data processing 

A. Historical background 

B. The punched card 

1. Card layout and design 

2. Card code 

C. Teaching problems and procedures 
II. The recording of source information 

A. Operating features of IBM 24, 26, 29 machines 

B. Programming the key punch 

1. Alphabetic and numeric fields 

2. Field definition, skip, duplicate 

C. Teaching problems and procedures 
III. Classification of information by sortine 

A. Operating features of the IBM 82 and 83 sorters 
!• Numeric sorting 
2. Alphabetic sorting 
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B. Special features of the IBM 83 sorter 

C. Teaching problems and procedures 
IV. The preparation of reports 

A. Operational features of accounting machines, 
types 402 and 403 

B. Control panel v/iring 

C. Carriage control 

D. Multiple line printing^ type 403 accounting 
machine 

K. Teaching problems and procedures 
V, The collation of sorted data 

A. Operational principles, IBM 85 and 87 collators 

B. Principles of control panel wiring 

C. Typical operations 

P. Teaching problems and procedures 
VI. The reproduction of recorded information 

A. Operational principles, IBM 513 and 514 repro- 
ducing punches 

1 . Reproducing 

2. Gangpunching and verifying 

3. Mark sensing 

4. Summary punching 

n. Operating principles of the IBM 548 Interpreter 
C. Teaching problems and procedures 
VII. Introduction to systems 
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A. System analysis 

B. SysteijT^lois'charts 



V 



Basic Texts and Important Referenc es 

I. Basic Texts 
Solomon, L. J 



Van Ness, R. G. 
E 



L. J. Ma chine operation and \tfirin p. Belmont. 
Calxfornia- isausworth Publishing Company, 1958. 

^' Principles of punc h card data proces sing 
imhurst, Illinois: Business Press, 1959. 



II. Important References 

IBM Technical Reference Manuals: 

A24-0520 - 024-026 card punch 
A24-3332 - 029 card punch 
A24-3333 - 059 card verifier 
A24-1034 - 082-083 sorter 
A24-5654 - 402-403 accounting machine 
A24-1002 - 514 reproducing punch 
A24-6384 - 548 interpreter 
A24-1005 - 085 collator 
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II^IRODUCTION 

Much material has been wirttcn in the past two decades about data 
processing, ^Viagic brains," and a second Industrial Revolution. Many 
people fear autoniation because of its impacc on the business environment 
and the nysterious terminology used by data processing personnel. How- 
ever, "in its siinplest definitioa, data processing is nothing but the 
handling ct inforntatioPw Automation is simply the use of mechanical 
devices to accomplish a job 0f'ood and Espegren, 1964 p* 15).'* 

Data processing has been ^oing or* e ^it since '*thft first cavernan 
learned to count on his stubby fingers O^ood and Espegren, 1964, p. 15)," 

Merchants on tlie Nile River dictated business transactions to 
their scribes who wrote the inforniation on clay tablets with sharpened 
sticks. The invention of paper by the Egyptians accelerated the evolu- 
tion of data proces=ilng; and in Italy 400 years ago, the double-entry 
system of bookkeeping was created vhich gave rise to modern-day accounting 
systesis, 

« 

It vr^.s not i*ntll the 1940*s hovever, that ''automation'* in its 
true sense en^erged* The Hark 1, designed by Professor Howard Aiken of 
Harvard University and built vith the assistance of the International 
Eusine.^s Kachlr.es Corporation in H^^, van the first successful working 
nodern-dv'iy coi.iputcv, Tii3 iNIVAC v::s built Qwd completed at the Univer- 
sity of Pennsylvania ir. 1046. Thi-^se. early vacuum-tube computers were 
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primarily designed and built by mathematicians aud statisticians for their 
use In solving coraplicatac! matheir.alical formulas and equations. 

The use of the computer hao spread today into practically all 
phases of innn's \7ork. For example, in the area of business, the com- 
puter is used for inventory control, personnel records, and as an aid in 
nanagement decisions to laontion only a few. Tn the field of medicine, 
the computer is being used to aid the diagnostician, to monitor the 
vital signs of patients, and in medical research. In education, the 
computer is being used for pupil population projections, school scheduling, 
pupil personnel records, and in administrative decision-making. The 
computer is also being used as a research tool in the areas of agriculture, 
psychology, sociology, and economics, 

II. STATEMENT OF TEE PROBLEM 

The v/idespread use of the computer has placed a responsibility 
on education to supply teachers, instructors, and professors who can 
teach and train students in the area of data processing and to develop 
courses x/hich viil m-^et the students 's aims and objectives. 

It will be the purpose of this study to: 

1. develop a curriculum to train teachers to teach the various* 
facets of data processing on the high school, vocational-technical insti- 
tute, or community college level. 

2. develop courses which meet the needs of undergraduate and 
graduate students in the fields of business adminstration , education, 
psychology, sociology, and the scLcncos at Appalachian State University, 
Boone, North Carolina. 
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III. IMFORTAKCC or T^'Z STCDY 

Uich the inevitable ir.Tjact of ca?:.i prcces^^in^^ on office occupations 
alone, there is no question tha:: educatic^.al institutions r^ust rc^alize 
their responsibility and chailen^^.e t^^ prepare young pcoolo to corapete 
for jobs* 

Dr, F. Keadrick Bangs iouvm ia a national sur\^ey conducted in 
1968 that about 19 per cent of the high schools and 51 per cent of the 
junior colleges and vocational schools were offaring vork in data pro- 
cessing or were planning to offer it. He found that schools are not 
meeting the needs in training personnel for job opportx:nities in data 
processing and that r— ch T:iDre eefcvt is neeced ro ina-g-rate curriculuins 
in data processing and to update the progrr.::i^ currently in existence 
(Bangs and HillestaO, 196S). 

'^art of this coiifusion is C:-.use hy the fact that dara processing 
is far more than *just another course* to be squeezed into an already 
crowded curriculum (Bangs and Hillestad, 1S6S. pp, 12, 20).'' High 
schools are perplexed vith a dual responsibility: to the ccll^ge^bound 
student who must meet acndejiic reqciremenrs, and to the vocationally 
oriented student who must be prepared to compete in the nev technological' 
business environment:. 

Today, organiiictions are confronted virh keen OTpetirion in the 

recruitment and retention of electronic data proce^sin^ personnel. Dick 

H. Brandon (1966), of Brandon Applied $ys:e~s. Incorporated, states th?.t 

* because t:ie (electronic data prv^cessinc) fiei: 
is growing, because there is a sh.^rtage of qi:alifiei people 
to riv-in data proce.-sin^ instcli:':ti^»ns, and bccausf^ cniplcy^vs 



vant thoso, they \.MnL r^ow, tharo is a real scramble 
for available tnlenl (r*. 24) • 

Brandon (1966) contends that by 1970 boLh the quantity of ope- rational 
electronic con^puLcro and Lho. related data process; ing personnel requirements 
V7ill increase ])y nearly 100 per cenL.^ 

Fred R. Raach (l9o&). Vice President and General Manager of tho 
Data Processing Division of the UNIVAC Division of Sperry Rand Corporation, 
related different employmeuf needs when he stated that the 

. requirements for manpower in 1970 are estimated 
to be three times the 150,000 analysts, programmers, and 
operating personnel in data processing today. 
Despite the saving in manpower through technological 
changes eliminating some routine programming, the short- 
age in needy for programmers is expected to be acute over 
the next few years (p. 24). 

Addressing the Anu^.rican Managemeut Association, Bavid B. Hertz 
(1966), a director of the McKinsey and Company management consultant 
firm, predicted that the 1970 deficit of computer personnei probably will 
reach the '•famine'' stag.-. As a result, '\ . . the competition for 
talented people is going to be fierce (p. 6). . 

BACKGUOI FMD OF APPALACII IA IJ STATE mnTORSITY 

The first men who came to the mountain frontier of Northwestern 
North Carolina found the going rough. A diary kept during the first 
known expedition into the area staled: '^Part of the v;ay we had to crawl 
on hands and feet; sometimes we had to take the baggage and saddles off 
th^. liorsws and drag them up the moimtain, for the horsis were in danger 
of falling backwards--as v/e had once an experience and sometimes we had 
to pull {he horses up while Lh.^y tromblc-d and quivered like Icave.o.*' 

When tho first explorers rc-ac.he.d the summit t of tho Blue Ridge 
Mountains, wliere a twig placed in a certain bubbling, cold, clear stream 
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would drift: eithcir toward Ih^ Atlantic or the Missisoippi> the explorers 
stood nnd nvirveled at tlici "hundreds of mountain peaks all around,*^ xvhich 
pi-oseated a '^spectacle like ocean \7aveH in a storra." 

The area was first; settled by PJnglifjh- speaking hunters. The 
first dwelling in Boone was a hunting cabin of a man named Benjamin Howard. 
That goes back to 1769. The cabin stood on what is now Appalachian Statie 
University. Daniel Boone used the cabin as a base for some eight yearo 
before he finally crossed the '*^reat Appalachian barrier" and pushed on 
westward in Tennessee and Kentucky. 

Benjamin Howard sided with the British during the Revolution, and 
he hid during the Revolutionary times frora the patriots on a high knob 
above wl\aL ^7as to bocosae Loone (tlie hnoL becaititi Howard ^^ Knob). Howar*'- 
later made peace with the patriots. The settlers who came after the 
Revolution were English, ScotcJi-IriGh, and German. As the frontJ.er 
moved forever v;estward, many crossed over the mountains. 

Souie stayed. They kept thn proud, resourceful, rugged ways 
needed to survive in the beautiful, yet often hostile environment. The 
area vras known as "the Lo:^t: Provi nc'hs, and for good reason. None but 
the very determined could make it up where the high meadows lay against 
the sky. Th^. railroad came in 1899 and trul)'' good roads were not buill: 
until the 1940's. 

For a long time in the area, formal education x^as carried out, 
weather permitting, nfter t'le fall crop.s ^rere in until it v/as time to 
plow. Education war,, at be^.t, minimal. In 1899, a two-story frame 
,structtire v^as buLlt in Boone, a town of 200 pc-»rf;ons. The people, of the: 
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local community contributGd labor, materials aiul $1,100 to start a school-- 
known as: Uatauj;a AcfulGmy. It ofEered instruction in ^;ractes one. through 
11 and in teacher^ training. Thrcct courses wore offered: Common School, 
Academic, and l\^o Year:?' Collegiate. 

An institute always was held during the summer for teachers. Pupils 
received instruction on how to teach, thus making their work more enjoyable 
to them and more beneficial to ths students, and they would be taught and 
coached in the very subjects upon which they would have to take an examina- 
tion to renew their certificates or to raise them to the highest grade— 
The First Grade Cartl :ate. 

Watauga Academy gr^w steadily. In the winter of 1902 more than 100 
pupils were enrolled, and 90 percent of those were grown people. 

Despite all the progress made, Watauga Academy "rested upon a 
precarious and almost starvation financial foundation." The founders of 
the academy, the Dougherty brothers, D. D. and B. , realised that without 
adequate financial support the academy would never be able to train enough 
teachers needed in the area. They turned to the state for helo. 

On a cold January morning it> 1903, wUh a temperature of eight 
degrees, B. B. Dougherty started out for Lenoir on the family horse, and 
then continued by train for the capital city of Raleigh. In his pocket he* 
carried a bill proposing a state institution for Northwestern North Carolina. 

Dougherty encountered initial opposition for bin proposal. The 
plight of the extreme northwestern edge of tho state was not appreciated 
by some of the leaders of the day. Undaunted, Dougherty sought an appeal 
before Governor Charles B. Aycock, knovm a£: "the Education Governor." 
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In the privacy of t\\o Governor office, Doushert}' pointed out that the 
"Education Governor^* could ill afrovJ to oppose a bill that promiGed su 
much for the tcaclier. 11^^. rcuindcd trie Coveraor that he had boasted the 
building of a new schoolliouse cvtiry tin^t the sun set since being elected 
and that certainly there was no need for a schoolhouse v/ithout a place to 
train a teacher. 

Aycock pledged his support, and Dougherty appeared before the 
House Committee on Education. Dougherty told the cormnittee that the 
legislature had helped other sections of the state and it should help 
Northwestern North Carolina, lie asked for only small appropriations, 
as the local people v?are \/illlu^'» to natch r>tatc funds dollar-f or-dol lar . 

A\?,ouif, the ireasorto given why toacheri:; In Nocl'luv^^bstevn North 
Carolina could not attend the schools already established, Dougherty 
said, was that the salary of tfie tf.achers in the ii»ountains was too low 
to allow them to attend a scb.ool where expouses were hi^^h; mountain people 
could not endure a summer in the heat of the flatlands; and the university 
professor would take little interest in the unsophisticated country teacher 

The bill wa.'; Jntcoduccd Into the House by the Honorable W, C. 
Newland of Lenoir. Joining with Newland was the Honorable R. A. Dough top 
x^ho brought with him the prestige of his unexcelled reputation for wise 
statesmanship. Support also was given by senators from Cleveland, Franklin 
and McDowell counties. The enabling bill passed by oae vote inore than 
needed for the t\7o-third.^ majority. Ju.it before the msasure cam.^ up, 
however, Hr. Newland suddenly notified two senators that they had other 
pressing "engagements.^' Hoy they wotild have voted had they been present 
is not record .'d . 



8 

In chart.oring a training school fox* ieachers, the state p]edf,Gcl 
$2,000 annually fox* maiutonancc and $i,500 to be appropriated for buildinj;s 
when a like amount was paid by private contributions. Tuition v/as to be 
free to those vho pladgaJ thvmselvea to teach in the public schools of the 
state for t\io years. 

The Doughertys won a major political and educational victory for 
the mountain region when, by a oiie-\ >te margin, the 1903 General Assembly 
created Appalachian Training School. Its just-appointed trustees met in 
Blowing Rock three months after the vote and heard representatives of 
several mountain counties and towns who spoke in behalf of locating the 
institution in their area. According to the minutes of the board, Boone 
offered the facilities of rhe academy as a home for the state school, and 
it was declared to De Appalachian's permanent location. 

The board elected P.. B. Dougherty as superintendent of the school, 
and his brother was named pvincipal. They served under those titles and 
guided the school as it gcow with the state system until 1921 when Super- 
intendent Dougherty v/as iiauied President, and Principal Dougherty was 
named Treasurer and Business Manager. 

The Assembly changed the name of the institution to Appalachian 
State Normal School in 1925. In 1929 it became Appalachian State Teachers 
College. Tlie enabling act \;hich changed the name of the institution also 
authorized the conferring of college degrees* 

Modest graduate programs began at the college in 1943, and in 1949 
Appalachian's graduate school was saiicLioned by tlie American Association 
of Colleges for Teacher Education. 
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It was not: unLil 19*>7 that Icjjlr.latioii enacted to give 
Appalachioa peuuission to depart froji) its singTci-purpose role as a teacher- 
training institution. In 1955 the institution activated pro^'^rams that lo.d 
to noiiteaching degrees. 

Tha next milestone in the evolution of the institution came in 
1967 when Appalachian was designated a regional university. Its purpose 
was set forth by the 1969 General Assembly as follows: 

The regional universities shall provide und^irgraduate and graduate 
instruction 3.n the liberal arts, fine arts, and sciences, and in the 
learned professions, including teaching, these being defined as those 
professions which rest upon advanced knowledge in the liberal arts and 
sciences, puve. and applied. The raglonal universities Khali provide other 
undergraduate and graduate programs of instruction as are deemed necessary 
to meet the needs of their constituencies and of the State. Regional 
universities insofar as possible yha]1 extend their educational activities 
to all po.rsonn of the State v;ho are unable to avail themselves of their 
advantages as resident students by means of extension courses, by lectures, 
and by such other mcsans and methodo may sc:eni to the boards of trustees 
and administrative officers as most effective* 

In 1971, the structure of higher education in llorth Carolina v;as 
consolidated into a 16-nember University of North Carolina system, efforts 
for which Appalachian supported* 

The University of North Caiolina v/as chartered in 1789 and opened 
its doors i". students in 1795* It has been govei;ned by a Board of Trustees 
chosen by the legislature and presided over by the Governor ♦ During the 
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period 1917-1972, the. Board consisted of 100 eiecteJ mcmbars and varying 
numbex" of ox officio membevij. 

By act of the General Assc-njbiy of 1931, withou;: change of name, jt: 
was tnerf-ed with The North Carolina Colleii,e for Women at Greensboro and 
The North Carolina College of Agriculture and Engineering at Raleigh to 
form a multicampus institution designated The University of North Carolina. 

In 1963 the General At?sembly changed the name of the campus at 
Chapel Hill to The University of Korth Carolina at C^hapel Hill and that at 
Greensboro to The University of North Carolina a Greensboro and, in 1965, 
the name of the campus at Raleigh to North Carolina State University at 
Kaleigh, 

Charlotte College vas*. added The Ihuversity of North Carolina at 
Charlotte in 1965, and, in 1969, Asheville-Biltmoro College and Wilmington 
College became The University o£ North Carolina at Aishevillc and The 
University of North Carolina at l?llTr.I.ng,:on, respectively. 

A revision of the North Carolina State ConstituMon adopted in 
November, 1970 included the following: '*The General Ar.nembly shall maintain 
a publ Ic .qyatem of higher eciucacio:i, couvri ^;tn;j; The Uitlveroity of North 
Carolina and such other instiluLions of Iji^hcr education as the-* General 
Assembly may deem X7ise. The General Assembly i:hall ^rjovlde for the 
selec ion of trustees of The University North Carolina. . ."in slightly 
different language, this provision had been in the Constitution since 1868. 

On October 30, 1971, the General Asseirhly in jjpecial session merged, 
\7ithout changing their naTn^^s, th^* other ton j^tate-supportcid senior institu- 
tions into the University as follows; Appalachian State University, East 
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Carolina Unive^rsity, Kljx,abf»llt City Otato Univcirsity, Fayettcvi lie State 
Uiiiveri>ity, North Carolina A^',cicpUural and Tecb\iical State University, 
North Carolina Central Urnvevi;icy, North. Carolina School of fhci Arts, 
PGmbroka State Uaiversity, V/cj/iern Ccvolina University, and Winston-Salem 
State University. This merger became effective on July 1, 1972, 

The Board of Trustees becai-ae the Board of Covernors and the number 
was reduced to 35 members (32 after July 1, 1973) elected by the General 
Assembly.. It is "responsible for the general determination, control, 
supervision, management, and governance of all afairs of the constituent 
institutions however, each constituent institution has a local board 
of trustees of 13 members, eight of \:liO:u are appointed by the Board of 
Goverrtors, four by the OovBraor, and one, the elected president of the 
student body, v;hose principal powers are exercised under a delegation from 
the Board of Governors. 

Each institution hns its ovn facttlty and student body, and each 
is headed by a chancellor as its cliiof administrative officer. Unified 
general policy and appropriate allocation of function are effected by the 
Board of Covernors at-J by the rce?;jdent with other admlnir;tratlve officers 
of the University. The Gene'cal Administration ofliice is located in Chapel 
Hill. 

The chancellors of the constituent institutions are responsible to 
the President as the chief admin is trotiv?^ and executive officer of The 
University of North Carolina. 

Within the framework of hip,hf»r education established by the state 
of North Carolina, Appalachian State University is dedicated to the total 
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service , 



In pursuit ol- thir purpose, Appalachian pledgfts itself: 

To nurLure an intellectual climate in which M-„i-h • 
respected. ^'Hich txuLh is sought and 

To provide a liberal cdt.cation for all itr. students. 

■rc maintain a lacuXty dedicated to teachiag and scholarship. 
To advance the frontiers of knowledge through research. 

of „e/ideL?°'""""' the chaUenge 

aesth,tlc"a?ues?"''""" "-"loP »PP"ciatio„ „£ ethical and 

of influe'nt! """"" "^"O'' its sphere 

To serve as a force tot social improvement. 



IV. LIMITATIONS 



The following limitations are foreseen: 

1. The curriuclu. in this study is to be developed at the request 
of the Chancellor of Appalachian State University. 

2. This curriculum v;ill bo limited to training those persons who 
have obtained their four-year degree and to those .ho are in the process 
of earning this degree 

3. This curriculum in its prc..nL form will not lead to a major 
in computer science .t the ^'niversity a „aJor progra. i„ this area has 
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not ycr been graaled by the. Gcaci.a) A^'S'Of.-bly of IJpj vcr.'cu.uy of No* t;h 
Carolina system. This curriculur.^, hox^/-:vv'er , woald foria Lha base to then 
be expanded to a degree pro^iran. 

A* This stiudy vill be liiuLfid to the upgrading* or retraining of, 
teachers already in the teaching fiold or those about, to enter it* This 
curriculun\ is to teach them about data processing and to enable them to 
then teach data processing to their students. 

5* This study will be limited to supplying graduate and under- 
graduate students a research tool to be used in their studies and to 
give them general purpose knowledge about data processing. 

The following terms and their definitions will be used in the 
study: , 

rORTRA:^ (Formula Trauslation) . An auLotiiatic coding system 
designed to simplify the progrsinni^ n^*^, of scientific and engineering 
problcns. The FORTRAi^I language clor.ely parallels the language of 
mathematics. 

COBOL (Common Business Oriented Language). automatic coding 
system designed to simplify the pto/^ranfDln^; of problems coi?merclal in 
nature. 

Machine Lanouag o. Iniomation recorded in a form that a computer 
may use \;ithout p.rior tranGlatio.i- 

Key Punch . A key punch machine transfers info relation from coding 
sheets to cards and printr3 on the cnrd tha inCormation punched into the 
card * 
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Vctri f lar ^, A vari Cior diocks the accu?:acy of key punching by 
•'re-doiug" the kuy punching; process;. 

IBM* IV'M 'Is Lhc ac.ceptrcd ahhxc.vxatloii for t:h<^. Inf-ernational 
Busiuess Machines Corpo/.atioa. Tux-oughout the ntuiy thiv> abbreviation 
\;ill be used* 

S/360 o S/350 is the accepted abbreviatioa for the IDM Systcm/360 
Computing System. Throughout the study this abbreviation will be used* 

PL/1. An automatic coding system designed to simplify programming 
of problems on the S/360. 

Accounting Machine > A unit record machine that reads punched 
cards and produces output in Che forni of a printed report. 

Sorte.r . A unit rc'coxd ii'ir-chint^i Liiai' arran^^es cards in proper 
numerical or alphabetical sequence; this sequence may be ascendi^ng or 
descending. 

Collator;. A unit record machine that interfiles two sets of 
cards in sequence. 

Reproducer . A unit record machine that can duplicate on a new 
card, ill the same or differvint position, all or part of the data in an 
existing card. 

Flowchart. A graphic description or diagram of the flow of data 
x^ithin a program. 

BAL (Basic Assembler Language). An autom.atlc coding r.ystcm 
designed to simplify progr^'inming of problems on tha S/360. 

S yinbnlic Langcuaf^ e> A language that is based on machine language 
but allov7S the usage of. mnemonics, symbolics and cipe.cial routines to 
aid in prof^raioning. 
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Systc-s A dot^illed ouCllne. and ce.f^crii tion ol proce.dures 

to follov in uarfoir/.ln?. a px-o.sc:*rbed record V.cepin^ task. 

Sott^^^r^c. Sofc\.-arc : t: t'r.^t ir: ogra rtiing syste:;. r:.,ecl by a data 
procosciin^ ope.ratio- (in .-nddiulon to cor^putcr) vhlch includes 
assen-bler, cor:p5,ler^. and utility poTOf^rams* 

VI. PROCEDURES 

The procedures to be followed to meet the objectives of the 
proposed study are: 

1, an e:<tensive revietc of related literature will be conducted. 

2. r^ siu*\-^y ---ill be i-^ad^ ihe four-year deoree progran^.s in 
ta? state to deter:r.i-e v-m^ is awr^ilable. in dat.i processing courses and 
a catalog description oi each of th? courses V7ill be put in the Appendix 
of the stud 3% 

3* a corrtT^ittce be e;;rabXished Lo have input inro the 

develop~:ent of the curriculi:n - arroag the members will be the Director 
of the Corputer Center at Appalachian Suate University ^^^ho io also an 
Associate ?rozei^Sv-^r cT t}r:>inr5s A^;r.r.nistrat:ion in the OolXe^.H of Business 
and vho has an extensive bacV:grc>:nc! no?: only in administrarion but also 
in teaching data processing courses. Dean of the College of Bvjslr'^tss, 
members of the Cc-T.putei- Policy and Advisory Council, and two faculty 
laentVers fro-:n cv-:"^'-iity collcf.en vho rre pri^senHy tenching data processing 
couri^es in their institu:-\ons . It shovld be noted th^t the axiJ:hs»r of the 
prc.-osed study haj; and is prosen^ly vovkinc; in a data processing environment 
and has ta-.i^ht Jata rroo.u^sln.^ w^ur^es on the graduate and und( :gradnat:e 
levels in senior institutions and -^n thL^ cor.T^unity college. 
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VII* EXPECrAXIONS 

The. curriculum to be dovcloped v/ill be preseatcd to the Daan 
of the College of Business who is planning to present it to the 
appropriate coirimittaes and p&rsoni; responsible for tha implementation 
of nex7 major programs. The feet that the University sees a need for 
such a curriculura, has given permission and approval for conducting 
the study, and plans to take apd use the results indicates a positive 
and immediate change within the institution if the study is approved 
by NOVA University. 

VITI. O.iGAlUZATCON OF Tiiti: STUDY 

Chapter I will include the ^;eneral background of the atudy, 
statement of the problem, importance of the study, linvitations of the 
study, definitions of teriTis, pi'oceclures, expectations, and organisation 
of the study* 

A reviex^f of related literature will be presented in Chapter II. 
Chapter III will include the curriculum and discussion of the 

courses. 

Summary and conclusions will be presented In Chapter IV, 
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Practicum Director's 
Approval yos no 

Udto Approval Was Mailed 



PRACTICUM PROPOSAL CHECK SIIEET^ 
1. Name of participant(s) : Emily p. Gloster 



Cluster 

Multiple Practicuin yes ^ no 

Hate Received 



. Ster: Boone, Nortih Caroliaa Date: May 31, 19/4 

2. Job title: __J)li:e ct:Qc, School StipporC Services Division, Colle ge 
of Continuing Education ctnct Irytructor, College of Business;, Appalachian 
3^ Area of specialization (circle one) State Universit 

xa) Administration c) Engineering Technology . 

b) Behavioral Science^s d) Cmriculum and Instruction 

4. ; tie or the pracLicuni: A cifiiRXGUi.i::-! oTUDy tn data pRac:'fJfr.rNG 



b. What change in your institut'ion are you proposing? Providing a 
. curriculuia l loJiS.Jlsgd_bj;_tli^ of Busi nei^s l.o ui;e as input 

.-Jjll2J:J>^5l^M9J^^ rocesslno; CUV r icul um_ 

6. Where will the practicum be carried out? 

Insti tution : ^ivp2al{uyn.ac\_ l:i:iU:iiJilivej:n.i Vy 
DapartjTient: C oIIg^;^^. of Business 



7- Does the design contain -criteria for measuring the results of 
the practicuro? Yor, 

8. What are the required inputs? 

a) Estimated number of inan-hours to do ti;e practicum, and by 
whom? 
300 hours bv author 



b) Are needed facilities and other n-eans available? 
Yes 



Note: If the perfonnance of the practicuin requires prior 
approval from a superior, has such approval been 
secured? 

Yes 
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c) Tims span -- v/htn (date) \;in tho practicuin be started 
and when (date; is it exp^'Cldd to end? 

St-nr fcJ ."AY','^ app roval c-.m] v/lll end July 18, 

d) In case of a joint practicuin, has the role of ea^h 
practitioner baen clearly and fully described? 

N/A 



Nova University target date for submitting proposal _ 
Hay 31, 1974 



Nova University target date for completed practicum 
July 18, 1974 



As an aid to tha participant in drawing up a practicuin proposal 

iubt-^iT^''?:- h'-'i'"'^' thi. chr- -Ju>et <J,oulci b^. filled out and 
suDfiii ttea '■•\th the nruoosal . 



